SB Old 173 

S^Uec, Nill h\ HilUken, Don Q. 
An Analysis o£ Factors sui'cesaful in the 
Xmplon^ntation ot Innovative Seieneo l^tog.Vifliis in the 
Elendntasy and Seeondaiy Rural Schools, l^inal 
Bepoct • 

Moctheast Missouri State Univ. « Kirksville. 
National center for Bducational Research and 
Developsent (DHSW/OE) « Washington, D.C« Regional 
Research Program* 
BR-2-G-C23 
J»in 73 

OEG-7-72-0011 (509) 
75p. 

MF-$0.7S HC-$U.20 PLUS POSTAGE 

4<Curriculan; ^Educational Innovation; Educational 
Research; >« Jleoentacy School Science; Instructional 
Innovation. Science Course Improvement Project; 
^Sciencf Education; t^Secondary School Science 
'^Missouri; Research Reports 



Presented is a final report designed to analyze 
factors successful in the implementation of innovative science 
programs in elementary and secondary rural schools in nissouri* 
Thirty elementary schools in a 25 county area were studied and data 
gathered via multiple choice questionnaires and personal interviews. 
Thirty-one secondary schools were randomly selected from those 
located in the 25 counties comprising the northeast corner of 
Missouri. A Basic Secondary Questionnaire was given to 65 secondary 
teachers, with 34 beinj randomly selected from this group to complete 
an in-depth teacher interview. Principals and/or superintendents of 
th«» participating secondary schools also completed a Secondary 
Administrative Questionnaire. Teacher and administrator factors were 
identified as affecting implementation of innovative programs. Data 
and results are presentod separately for each of the two major 
educational levels. Copies of the gaestionnaires used are included in 
the appendix of the report. (PEB) 
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PART I » ELEMENTARY 



This study was deslgrted to identify and quantify factors iihich have 
been successful in the implementation of Innovative science programs in 
the science classrooms of rural public schools in northeast Missouri* Xn 
the twenty-five county area, thirty element»iry schools were investigated. 
Multiple choice questionnaires and personal interviews were analyzed us- 
ing the MULR04 correlation procedure. Teacher factors identified as af- 
fecting implementation of innovative prnRrams .i*'* the effect of college 
science a<;Ad<?mic and science methods courses, the teachers* feelings of 
adequacy in teaching science, and the effect of administrative encourage- 
ment and necessary financial support. Administrator factors identified 
are the administrators* role in initiating the programs a»?d encouraging 
the teachers, the necessity of financial support, and the relationships 
between the administrator's science background and his knowledge of the 
rationale and operation of innovative curricula. Based upon factors 
identified, elementary teacher s<;i»^nce courses: should contain concepts 
appropriate for use in elementary school teaching; should include in- 
quiry-oriented laboratory activities; and should include a study of 
innovative curricula as an integral aspect of science methodology courses. 
If the above ourse objectives are attained, elementary school teachers 
will teach science confidently and effectively. Similarly, if adminis- 
trators take key science content/methodology courses, they will under- 
stand the objectives of innovative science programs and will be of more 
assistance in the implementation of such curricula. 
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PART X • ELBMUNTAfty 
CHAPT£K 1 - ZNTRDOUuTION 



1HB PROBLEM 

Because studertts of today live in a scientific age, they need to 
understand the impact of science on the onvironment and on daily living. 
Public school science programs and text books have been critici2ed by 
scientists for not teaching the conceptual bases of science and the 
method scientists use to discover knowledRc of the universe. Because 
ot this concern, groups of scientists working with educators have pro- 
duced materials and programs of instruction for the public schools* 
Most of the programs had Federal support and all went through repeated 
cycles of writing, tryouts, and revisions before and after release* 

There are many co.iflicting reports in literature concerning the 
overall impact and general effectiveness of the innovative science 
curricula (Cronbach, 1963; MacDonald and Raths, 1963; Kas:ings» 1964| 
Scriven, 1965; Abramson, 1966; Ausubel, 1966; Stake, 1966). That these 
new materials and programs are not reaching the majority of public 
school students for whom they were intended is of grave concern to many 
scientists and scholars (Hastings, 1964; Heath, 1964; MacDonald and 
Raths, 1963; Stake, 1966; Woodring, 1«64). There is also concern on 
the part of some educators that the reiiort*. being submitted by evalu- 
ating teams do not reflect an accurate pict ire of the uses being made 
in public schools of these new science curricula (George, 1965; Yager, 
1969; Morgan, 1969; Carter, 1970). 

Evaluation of the new science programs indicates that innovative 
methodology increases scientific literacy more effectively than does the 
traditionally oriented type of courses (Moore, 1970; Phillips, 1970; 
Matthews, 1970). Research reveals that the innovative programs are more 
interesting to students and provide a firmer base for understanding 
future science materials (Rowe, ls»6tO. 

The authors of this paper .assume that if proper techniques are 
utilized, an accurate picture of actual classroom practices can be ob- 
tained. From ♦:his analysis it will be possible to determine something 
of the nature of the factors which contribute to the implementation and 
full utilization of innovative practices in the science classroom. 



The project was fum'.ed by a research rrr.mt from the United States 
Department of Health, ixlucation, and IVelfarc, Oii ice of Education, National 
Center for Educational Research and Development (Regional Research Program, 
Rc-'ion VII, Kansas City, Mir,r,ouri) Project .>n-0^:^. Grant No, 0}G-7-7.':-O011 (509) 




DEFINITION OP TliKhLS 

INNDVATIVE roicrn to the rpdc^ntiy^-dcveloped ftcionee programs vhieh 
emphasise the ^'inquiry/* or probli»m«-.nolvin(;9 ncthod of teaching rather 
than the traditioniil method of piesentation o£ facts » latrsi and theories 
for memorization by the student* 

R'IRAL SCllXMS are public schoolfi operatin;: in rural areas which are 
predomirantly aiiricultural in nature* For the purpose of this studyi 
they will include schools in small towns (l^'ns than 20^000) whose main 
economic sources are agricultural* 



STATEMENT 01^ OiklEOTIVES 

It is the purpose of thif; study to identify and quantify factors 
which have been successful in the implementation of innovative science 
programs in the science classrooms of the public schools in rural areas 
of northeast Missouri* 

It is assumed that there are factors which contribute to the success- 
ful implemenlal ion of innovative proprams and that these may be categorized 
as the *'tcacher factors" and the •'administrative factors*" 

Teacher factors?: 

I. In what manner did the college academic science preparation of 
the teacher contribute to the successful implementation of 
innovative science in the classroom? 

2* Was the teacher ^s college methods co'.ir u<s) a factor in success* 
ful implementation of innovative Rc^^nci* in the classroom? 

3* What rolv did teacher participation in institutes preparing for 
teaching of innovative techniqurf. play in successful classroom 

inplencntation -.^ 

4. V/erc workshops in innovative science a contributing factor to 
the implementation of innovative sci'^nce in Uie classroom? 

Was the toachcr*r. i'cclin/ of aftoqu.icy a»^d/or' competency a factor 
in tU'.^ inplencntat ion v\ innovative scionco \n the classroom? 

Did ihv atlninistrat i on enc(>ura^7C and support implementation 
of innovi;tivc r.ciencr ptMprams? 

Administrative Factorr. : 

1, How 'lirl t.ip r;(ln . n istrat ion (^ncour^^'' a.*! .-.si.^^t ihe teacher in 
th" implenontat : nn ar:d ut.'K7:at on of it t^ v.\l Wc 5".cienco 
pn >i:rars ? 

2m Did the adrnin m;* ruU on s^-'p'ort th'^ n(»w i^r- ..r ams by means of 
additional or -ai expend i tur»^r^ T 



3. Att nediatcti tliniunh the admin ist rut ivc offiCtfSi doca coflwunity 
involwmnt in scionte play a r»>lc in aueceasrul implementation 
of innovative science programs 



LIMITS OP THU Sl-UDY 

In the twenty-five counties which comprise the northeast quarter of 
♦.he State of Missouri there are 185 elementary schools Which are currently 
superviaea by 153 elementary principals, Tlicse elementary schools employ 
?.,b3(y teachers and have a total eni'ollment of 56,055 elementary pupils,* 
These t%«enty-fivc counties contain ninety-five seoarate school districts. 
Itte number of separate legal school districts varies from nine districts 
in Boone County to ont? each in Knox, Ralls, and Schuyler Counties, 

Thirty elementary schools were randomly selected from the aforemen- 
tioned counties rf northeast Missouri, Twr> hundred thirty-six elementary 
teachers completed the Basic Elementary Qupstionnairo. Thirty-nine randomly 
selected teachers from this Rroup completc<l a secomi questionnaire— Elemen- 
tary Teacher Interview In-Depth. Twenty-fivo principals of the participat- 
xnc elementary schools completed the Elementary .\dministrative Questionnaire. 



*Data compiled from M issnuri School Directory 1072-1073, State Board 
of Education, Arthur L. Mai lory, Commi s.-.ioncr of lidncation. 



PART X ?.LIiMBNTA*tY 



Using the t(!ihnique of random selectiont at lea^t one elementary 
school waa selected from each u£ the twenty-five counties in northeast 
Missouri. An additional five selections were drawn at random from the 
total number remaining in the pool* Each school was visited by an 
intervic'wer who distvibuted a Basic Blemc»ntary Teacher Questionnaire 
to each teacher i and an Interview In-»Drpth Questionnaire to a second 
group of teachers randomly selected from the basic group* Teachers 
who completed Interview Zn«»Depth Questionnaires were individually in* 
terviewed to determine if there was information which needed to be 
considered which had not been includoU in the first two qu'istionnaires* 

The Basic Elementary Teacher Questionnaire was desif;ned to (1) col- 
lect pertinent demographic data concerning grade level taught^ aget 
degree(s)| and number of years and type of teaching experience t (2) to 
determine if the teachers were using innovative programs in science 
and the extent to which the programs were being usedf (i) the manner 
I in which information about the new programs had been acquired t (4) the 

teacher^s personal evaluation of the impact science academic and educa« 
tional methods courses had upon her teaching, (5) the teacher^s feeling 
of adequacy in teaching sciencet and (6) the relationship between the 
principal and the community in the establishment of new programs. 

The Elementary Teacher*s Interview In-Uepth was designed to obtain 
additional information regarding (1) the method whereby science back- 
ground knowledge was obtained* (3) the teacher *s feeling of adequacy 
in teaching sciencet (3) the teacher \s method of conducting classes, 
(4) the type of science library facilities, (5) the availability of audio- 
visual equipment for science use, (6) the time available for science teach- 
ing, and (7) the effect of curriculum at the college level as it relates 
to science teaching. 

The elementary principal of each of the selected schools was re- 
quested to complete the Elementary Administrative Qupstionnaire and was 
also personally interviewed. 

The answers to the questionnaires were of the multiple choice type 
and were ecorded on IBM porta-punch cards. Since the porta-punch cards 
are answered on a letter basis, it was necessary to place a value on each 
question and transfer data from the porta-punch cards to IBM/360 Assembler 
Coding forms. Data from the coded forms was then punched on computer cards 
and run on Burroughs B3506 equipments Standard correlational statistical 
procedures were used as described in Funrlamontal Statistics in Psycholo gy 
and Bducation ^ J. P* r.uilford, 1965. The significance of correlations for 
" the dtpref of freedom appropriate to elenentary toachers and administra- 

tors were interpolated from Table D in Guilford. Tfie correlations were 
calculated in accordance vjith a program entitled M1JLRC)4| which war> taken 
from Appendix B in the booki Research D esign in the H ohav ioral Sc i ences - 
Multiple degression Approach by Francis T. Kelley, et al. (Southern Illi- 
nois University Pressi rUi'J.) 
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Dettf ruination oC the significttnec of the correlation for the various 
tests was as foliowst (i> far Basic fiiementary Teacher Questionnaire 
(<ifK2iS) .130, p ^. .05$ a70» p .01$ and (2) for Elementary Administra- 
tive Questionnaire (df«:24) .388, p •OSi p # . •01, 
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l*AHr X . BLHMfiNTAttY 



HYK)niESES ThSXB) ^ TfiACHBK HACIORS 

Thi.^ fiturfy was (hiv^if^ned tent the foll*iwinv^ null hypotheses related 
to tt»acher factor.^ in the implcfmentation of innovative scicnca programs 
in the elementary ochools; 

Hypnthesin l^. The correlation between the occurrence of innovative 
science pro^ramn and the kind.^ of coUere scienc^e laboratories experienced 
by the elementary tisicher is not 8i(;nif icaut • 

Hypothesi s ^« Hie correlation between the ^^currence of innovative 
science propirams and the degree of understamJiiif; of such programs is not 
signif icantt 

Hypothesis 3* The correlation between the occurrence of innovative 
science programs and the teacher's temU^ntv to porceivc other people and 
their behavior as dependable and helpful is not ai|;nif icant* 

Hypothesif ; 4. The correlation between the occurrence of innovative 
science programs and the teacher's perception of the teaching assignment 
as freeing rather than controlling is not significant. 

Hypothesis 5m The correlation between the orciirr^*nce of innovative 
science programs and the teacher's confidence in his ability to teach 
specific areas of science content » .such ar. electricity and magnetismt en- 
ergy and mutteri friction and muchinesi and .<;nun(i is not significant* 

Hypothesis ft, Tiw trnrrrl.'xtion hotw<M«r thp i^^cnrrence of innovative 
science programs and th(» numhi^^r of lavn pc- v^v^^k sperit in science labora- 
tories is not si^niiicant* 

H ^o thesis 7» Tho correlation brtweon thp occurrrnce ol* innovative 
science programs and tho lact that the teacher bar. never requested of his 
adminiJ^trator permi.ssion to implement an innovative program is not sig- 
nif icant« 

Hypothesis 8* T\\v corn^lation betw»*en the occur r»^nce of innovative 
science programs nnd the annual averacje expenditure toi science equipment 
is not signif icatit • 

Hypo the s is The corrt*latinn between tlu? r f i.?-ru<^ oi' innovative 
ncience pr(H!ram:. and 1h»^ - omuI averaf^(^ rxp(v*^-'ii ir ■ » -^-jfoce supplies 
i» not aignil\ic«u]t • 



TASLB X 



Summary of Kcsults of the Correlation of 
Elcrmentary Teacher Factors with the 
occurrence of Innovative Science Programs 

liiypothesis — — — — — 



Te8tt»d Corri'Xation Significance Results 



1 


0*1522 


P 


.05 


Rejected 


2 


0.2704 


P . 


.01 


Rejected 


3 


0.1321 


P 


.05 


Rejected 


4 


0.1657 


P - 


.05 


Rejected 


S( Electricity and Magnetism 


0.1522 


P - 


.05 


Rejected 


(Enorgy and Matter 


0.1312 


p . - 


.05 


Rejected 


(Friction and Machinen 


0.1335 


P ^ 


.05 


Rejected 


(Sound 


0.1445 


P . 


.05 


Rejected 




0.2555 


P - 


.01 


Rejected 


7 


0.453t> 


P ^ 


.01 


Rejected 


8 


0.3187 


P . 


.01 


Rejected 


«) 


0.3560 


P * 


.01 


Rejected 


An analysis of elementary 


teacher 


variables 


revealed 


a number of cor' 



relations which were very clos^e to the required value of 0«130 necessary 
to obtain a p value of less than It is desirable that some of these 

be coroidered because of their close approximation to statistical signif** 
icancc* 

Teachers who took courses in physics and earth science are more in- 
clined to use new programs (0«1268); those teachers who had science courses 
in college in which 607^ or more of the time was devoted to science which 
could be taught at the elementary level tended toward a positive correla- 
tion value which indicates that persons with this background are more apt 
to implement new programs (0#1276); those teachers who are more concerned 
with people than things » who perceive people as able rather than unable » 
and who perceive their teaching task as encouraging process rather than 
achieving goals exhibit a strong; tendency as potential users of new pro- 
grams (0»1188| 0«124S» and 0«1^68); and finally^ teachers who feel their 
administrators* attitude is supportive tend toward implementation of in- 
novativc techniques (0»1124)« 

HYPOTHESES TESTED - ADMINISTRATIVE FACTORS 

Elementary administrator factors stated as null hypotheses were: 

Hypothesis l^. No si^'nif icant correlation exists between the use of 
innovative programs and administrative support for the project* 

Hy,"f>thosi s Ttie correlation between the occurrence of innovative 
science programs and increased financial support is not significant* 

Hypothesis 3^% The correlation between the orcurrence of innovative 

10 



•eienco prcRrams and eommunity involvomtml in leionce as a mitigating 
factor is not sit^nificant. 

Hypothermia A. Tlu* corrt^lativ'in bctwc»c*ti the occurrence of innovative 
science rrugrama*^and the department%aU^:ition of science curricula is not 
significant. 

Hypothesis $• The correlation between the occurrence of innovative 
science programs^^and the attitude of the administrator toward new cur« 
ricula in science i.'^ not siftnii ioant. 

Hynothesis ^. The correlation bctive^n the occurrence of innovative 
science prcgrams'^and the a*!ministrator^s perception of the manner in 
which college training prepares elementary teachers to teach science is 
not si(;nif icant. 

Hypothnsis ?• The correlation V'etween the use of innovative pro- 
(.!r;uns and the number of periods science is taught per week in the schools 
investigateil is not significant. 

There is one vai*iable which was not of statistical significance but 
which approached significance at .05 level. This concerned the tendency 
of administrator A to foster the implementation of new programs when both 
professional education and academic i^cience courses were taught to pros- 
pective administrators by means of appropriate laboratories (0.3675 and 
O.3063). 

TABLii n 

Summary of Results of the Correlation of 
Elementary AUninistrator Factors with the 
Occunence of Innovative Science Programs 



Hyuothe.sia 
Tested 




Correlation 


Sijjnif icancf 




Results 


1 




0.0474 


NS 


Not 


jected 


2 




0.285b 


NS 


Not 


rejected 


3 




0.1«)26 


NS 


Not 


rejected 


4 




0.3833 


p t .05 




Rejected 


5 




0.4720 


p ^ .05 




Rejected 


6 




1 .43f»8 


p / .05 




Rejected 


7 




0.4955 


p ... .01 




Rejected 



DISCUSSION OF HLHMliNTARY TEACHWl FACTORS 



The demographic profile of the elementary teachers involved in the 
basic elementary and interview in-depth questionnaire's indicates that 
they represent a reasonably uniform sample of all elementary grade levels. 
(Kindergarten 7^.>; first grade 12%; second prade 18%; third grade 11%, 
fourth grade 16%; fifth qrade ISVi; sixth grade 17%; and the seventh grade 
4%.) Elementary teaching certificates were held by 867o of the teachers. 



12*4 held secomlAry cert it'icates, while were not certified. Of the 
teachers in the smnplei y v;. hold tiaccalaurcnto di*r;rees, 14% Master of 
Arts dep.rees in Ettucation and a% held no decrees* Ninety-four percent 
of the teachers were female and 6% were male. The range of teacher 
experience indicates that 39% have taught five years or lessy l4vo six 
to ten years, 11*!!> eleven to fifteen years, B% sixteen to twenty years 
ami 25% more than twenty years. Their ages ranged: from twenty to 
thirty 41%, thirty-one to forty 13%, forty-one to fifty 12%, fifty-one 
to sixty 24% and sixty-one to seventy 10%. 

Null hypothesis No. 1 was rejected since there was a significant 
correlation between the occurrence of innovative science programs and 
the kinds of college science laboratories experienced by the elementary 
teacher in her academic program at the level of p ^ -.OS, It is inter- 
esting to note that 70% of the teachers in the sample specialised in 
elementary education, while 12% had an area oi' concentration in secondary 
education. Forty-four percent of the teachers report that their science 
academic preparation nrepared them noorly or not at all for teaching 
science in the elementury school, while 44^;. felt that their science pre- 
paration was adequate and 13% that they were extremely well prepared. 
When asked to describe their personal opinion in rating their college 
science content courses, only 38% of the respondents felt that the college 
science content courses had been helpful to them in teaching the element- 
ary science courses which were their major responsibility. In general, 
the teachers felt that the type of science academic courses which are 
customarily required of elementary teachers do not adequately prepare 
them for the role of science teacher in the elementary classroom. The 
data also reflects that those teachers who had science courses in college 
in which 50% or more of the time was devoted to science which could be 
tauRht at the elementary level tend toward a positive correlation value 
vrtiich indicates that persons with this type of biu-kground are more apt to 
implement innovative programs, (0.1276). 

Null hypothesis No. 2 is rf»jected at the level of p .01. This 
indicates that there is a significant difforcnce between the occurrence 
of innovative science programs and the teacher's degree of understanding 
of such programs. Since 81% of the teachers responding obtained their 
methods courses in college, and an additional 12;i in in-service or ex- 
tension courses, it is obvious that most methods courses are an integral 
part of the college curricula. Methods courses taught by the colleges 
have resulted in the following data: Of the eight widely distributed 
curricula of innovative types which were dealt with by the questionnaire, 
an average of 5<5% acknowledged that they had a poor understanding of the 
rationale and operation of innovative techniques. 

That the ncv innovative programs are not b' int: u.sori in northeast 
Missouri is obviou.*^ since there are only f wont v-nr.t ;< ;<chois out ol 236 
interviewed who are ur. int: innovative propri^n-? on full-time basis. These 
are concentratefJ in ■c-ho'O*; arid fiftfcn nl r\\r ♦wonty-one teachers 

arc located in one .'-.chorii ijystcm. Additional aata concerning innovative 
programs reveals that -W- of the teacher--, are still using standard science 
text books, I'^A) a combination of scienci' text book;; and less than 10% of 
the sample surveyed are usin^i a nationally dcvelope ' program textn Of the 



twc»nty-ont> imlivulualw uaiuM ituuwativi? .^citMjce piO(',r.tjna, only 35^i ate teach- 
ing science Tivi* Uay« per week. 

Null hypotheses No. 3, 4 and 5 afe all rejected at the level of p *-.05. 
This indicates that there is a significant correlation between the occur- 
rence of innovative science programs and the teacher's feeling of adequacy 
and confidence in her ability to teach science at the elementary school level. 
It is especially intorestinp to note that in the ureas of certain physical 
science concepts, such as electricity and mafrnotism, energy and matter, fric- 
tion and machines, and sound, that the teacher's fee.ing of confidence con- 
tributes in a positive way toward the utilization oa innovative programs. 
Although there is no significant correlation bctw«'< \ the frame of reference 
emphasized in teaching and the occurrence of a fct ..np; of adequacy, there is 
a positive tendency toward significance on the pa. > of those teachers who are 
more concerned with people than things, t lose whc perceive people as able 
rather than unable, and those who encourage processes rather than achievment 
of goals in teaching. 

Twenty-four of the twenty-five elementary principals interviewed con- 
cui in their observation that the average elementary teacher is most inclined 
to eliminate science in the daily repertoire in preference to the elimina- 
tion of any other subject matter. This indicates, we believe, that since 
teachers tend to feel inadequate and lack confidence in their ability to 
•.each science, they are more willing to forgo this task upon the slightest 
oppoi tunity. 

Null hypothesis No. 6 is rejected at the level of p ^- .01. This sig- 
nificant correlation might be interpreted as indicating that those teachers 
who spend more time in science laboratories are more apt to be involved in 
innovative science programs. It might also mean that the teachers of in- 
novative programs spend more time in laboratory cxrrcises because this is 
the type of technique inherent in innovative clenentary science programs. 

Null hypothesis No. 7 is rejected at the level of p ' -.01, which es- 
tablishes a relationship between the teacher's desire to implement an innova- 
tive program and the teacher's request for such permission. Other data 
indicates that principals are usually amenable to the requests of teachers. 
Perhaps the lesnon to be learned here is that teachers should be taught how 
to communicate with their principals on curriculum issues. 

Null hypotheses No. 8 and are rejected at the level of p ^ .01, in- 
dicating that there is a definite relationvShip between the occurrence of in- 
novative science programs and the annual average expenditure for science 
equipment and for f^cicnce supplies. It requires money for equipment and 
supplies to operate these now programs. Interviews with tf^achers and prin- 
cipals indicate that principals tend, for the most ;mi • . t> r<?ly upon the 
professional evaluation of the teacher in recommend > m- new programs. Only 
in one school out of the thirty examined was t'nr nrinr inal the main force 
in getting a new program in operation. Most prior, nr'l . tend to feel that 
unless the teacher is willing: to ask for the prof»ran', to make a strong case 
for the expenditure of additional funds, they ar'> not noin{i to impose upon 
their faculty such a radically different nfw approach ri teaching science. 
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DISCUSSION UH EUMiiNTAKY ADMINISTRATOR PACIORS 

Elementary administrators^ null hypotheses No« l, 2 and 3 were not 
rejected since the correlation coefficients were not significant* This 
data conflicts with the data obtained for hypotheses No* 7t 8 and 9 of 
the teachers* questionnaire. This lack of significant correlation values 
probably results from the method of calculation used for these hypotheses* 
As pointed out previously » only six schools of the thirty use innovative 
programs t only twenty-one of the 236 utilize innovative techniques^ and 
of the twenty-«one involved fifteen are concentrated in one school system* 
The relatively low number of principals who are involved in innovative 
technique programs obviously creates a statistical problem since this 
sample size is not considered ^ per se^ but statistics were based upon 
the total number of principals answering questions on the project* Pre« 
quency data shows that 48% of the principals interviewed have never re» 
quested of their teachers thax they use innovative type of science 
teaching in their classroomSf since a number of principals report that 
their superintendents rejected the idea on the basis of cost or simply 
because they do not believe in the new philosophy of innovative teaching 
of science* The science academic preparation of elementary principals in 
the sample also indicates that 52% would describe their laboratory experi«* 
ences in science as either **cook book*' or highly conventional! and only 
19% report having laboratory experiences that were mostly ••inquiry*' or 
open ended* Forty-eight percent report no laboratory experiences in their 
coll.'':{.* education science methods courses, 15% an occasional laboratory 
and 22% of the group reported only one-fourth of the time was spent in 
laboratory procedures* They also indicate that in their college profes« 
sional education science courses, 60% had either no laboratories or only 
occasional laboratories, and an additional 14% spent less than one«*fourth 
of the time in laboratory experiences* Since many elementary majors are 
allowed to count general education science a part of their science re« 
quirement, it is also interesting to note that 46% of the principals 
listed as "cook book*' or highly conventional their laboratory experiences 
in general education courses* It is also pertinent to report that the 
principals rated the degree to which college training prepared the average 
teacher to teach science in the following manner: very well 4?l:, adequately 
33%, poorly 52%, and not at all 4%* Specifically, in rating professional 
education courses, they listed them as: most helpful 18%, helpful 36%, 
somewhat helpful 14^., and not at all helpful 327o* 

Null hypothesis No* 2 for the administrators questionnaire concerned 
itself with increased financial support and this was not rejected* This 
is further substantiated by data which shows that 78% of the principals 
reported spending less than an average of $100 per year for the past three 
years. Equipment expenditures were indicated as: 56% less than $50 for 
equipment, and 77% less than $50 for science supplies on an average during 
the past three years* 

Null hypothesis No. 3 was not rejected, which indit ates that there 
is no significant correlation between the community invc ivement and the 
tvpes of science programs offered. 
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Null hypothesis No* 5 was rejected which indicates that there was 
a definite correlation between the attitude of the administrator toward 
new science programs and implementation of innovative techniques* This 
correlation is rather difficult to explain but perhaps a review of the 
attitude of the administrators as outlined above would throw some light 
upon this matter. This positive correlation between innovative science 
programs and the attitude of the administrator toward new curricula in 
science is apparently closely associated with hypothesis No* 4 which 
shows a correlation between innovative science programs and the tendency 
to departmentalize science curricula* It is also probably related to 
hypothesis No* 7 which was also rejected and therefore shows a positive 
correlation between innovative science programs and the number of periodic 
science is taught per week in the schools in which the new science pro-* 
grams are being used* Vvfty likely the rejection of hypothesis No* 6t 
which relates correlation of the occurrence of innovative science programs 
with the administrator's perception of the manner in which college train* 
ing prepares elementary teachers to teach science > has a bearing upon the 
situation* It is possible that since many administrators do not feel 
their teachers are well qualified to teach science, they are unwilling to 
insist upon their use of innovative science programs* 



PART I . ELHMHNTARY 
CHAPTER 4 - OONCLliSIONS 



The following elementary teacher variables are significantly related 
to the occurrence of innovative science programs: (I) the type of college 
science academic and science methods preparation of the teacher; (2) the 
teachers' feelings of adequacy and confidence in teaching science; and (3) 
the administrative encouragement and support of the new science programs^ 

Thus, if a school system should seriously consider adopting innovative 
science curricula: (1) the college curriculum in science should be changed 
to include open-ended or "inquiry** science laboratories and the basic 
science taught should be suitable and appropriate for use in the elementary 
schools; (2) the college methods courses in science should teach the new 
prot:rams as a natural part of the laboratories of science methodology; (3) 
prospective teachers should be taught in such a f2;shion as to be confident 
of their ability to handly science concepts at the level of elementary 
school classrooms. Confidence is one of the main factors that is essential 
to a feeling: of adequacy. (4) In order for the administrator to be ade- 
quately prepared to encourage and assist the teacher to implement new science 
programs, his colle.^'e curriculum should include a background in science con- 
cepts and recent science methodology, (5) Teachers should be taught how 
to effectively request assistance from the administrator. 

As indicated by the correlations and frequency data from the elementary 
administrative questionnaire, the following: variables are related to the 
occurrence ot innovative science programs: (1) the administrators* en- 
courac'oment and assistance to tt-achers is a factor in the implementation 
and utilization of innovative science programs; and (2) administrative 
financial support has a positive tt*ndency toward correlation in implement- 
ing innovative science programs. The presence of positive administrative 
attitudes ti>ward innovative programs would increase the chance of their 
being inplementt^d. 
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PART H - SECONDARY 



This study was designed to identify and quantify factors which have 
been successful in the implementation of innovative science programs in 
the science classrooms of rural secondary schools in northeast Missouri* 
Thirty-one secondary schools in the twenty-five county area were in- 
vestigated^ Multiple choice questionnaires and perso**-?! interviews were 
analyzed mung the MULRD4 correlation procedure. Teacher factors iden«* 
tified as affecting implementation of innovative program.^ are the effect 
of college science content courses and science methods courses » the 
teachers* feelings of adequacy in teaching science $ and the effect of 
administrative encouragement and the necessary financial support* Admin- 
istrntor factors identified are the administrators* role in initiating 
the programs and encouraging the teachers » thr* m?cessity of financial 
support > and the relationship between the administrators* science back- 
ground and their knowledge of the rationale and operation of innovative 
curricula. 

Based upon factors identified « science courses for secondary 
teachers should contain concepts appropriate for use in secondary school 
teachings should include inquiry-oriented laboratory activities » and 
should include a study of innovative curricula as an integral aspect of 
science methodology courses. 

If these course objectives are attained, secon ary school teachers 
will teach science confidently and effectively. Similarly^ if adminis- 
trators are exposed to science content and methodological courses based 
upon the objectives and ratiOkTiale of innovative science programs they 
will be better able to assist in the implementation of innovative science 
curricula* 



FART II - SEOONOARY 



CHAPTER 1 - INTHDOUCTION 



1HB PROBLEM 

Conrplete descriptions of the problciin, definition of terms and state- 
ment of objectives are detailed in the portion entitled Part X - Element- 
ary. 

LIMITS OF THE STUDY 

In the twenty-five counties which comprise the northeast quarter of 
the State of Missouri, there are 102 secondary schools which are currently 
supervised by 263 secondary principals, assistant principals, and/or 
superintendents. These secondary schools employ 2,786 teachers and have 
a total enrollment of 45,531 secondary students.* These twenty-five 
counties contain ninety-five separate school districts. The number of 
separate legal school : istricts varies from nine districts in Boone County 
to one each in Knox» Ralls, and Schuyler Counties. 

Thirty-one secondary schools were randomly selected from the afore- 
mentioned counties of northeast Missouri. Sixty-five secondary teachers 
completed the Basic Secondary Questionnaire. Thirty-four randomly se- 
lected teachers from this groi»p completed a second questionnaire, the 
Secondary Teacher Interview In-Depth. Forty-six principals and/or super- 
intendents of the participating secondary schools completed the Secondary 
Administrative Questionnaire. 
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♦Data compiled from Missouri School Directory 1972-1973, State Board 
of Education, Arthur L. Mallory, Commissioner of Education. 
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PART II - SECX>NDARy 



OHAPTBK 2 - PROCa>URES 



Using the technique of random selection! at least one secondary 
school was selected from each of the tvrenty-five counties in northeast 
Missouri* An additional six selections were drawn at random from the 
total number remaining in the pool. Each school was visited by an in^ 
terviewer^ who distributed a Basic Secondary Teacher Questionnaire to 
each science teacher and a Secondary Teacher Interview In»Oepth Ques«> 
tionnaire to a second group of teachers randomly selected from the 
basic group. Teachers who completed the Secondary Teacher Interview 
In-Depth were individually interviewed to determine if there was inform- 
ation which needed to be considered but had not been included in the 
first two questionnaires. 

The Basic Secondary Teacher Questionnaire was designed to (1) col- 
lect pertinent demographic data concerning grade level taughty age^ 
degrc^Cs), and number of years and type of teaching experience, (2) to 
determine if the teachers were using inncvative programs in science and 
the extent to which the programs were being used, (3) the manner in 
which informal'i<m about the new programs had been acquired, (4) the 
teacher *s personal evaluation of the impact science academic and educa- 
tional methods courses had upon her teachings (5) the teacher's feeling 
of adequacy in teaching science » and (6) the relationship between the 
principal and the community in the establishment of new programs. 

The Secondary Teacher Interview In-Depth was designed to obtain 
additional information regarding (1) the method whereby science back- 
ground knowledge was obtained, (2) the teacher's feeling of adequacy in 
teaching science, (3) the teacher's method of conducting classes, (4) 
the type of science library facilities, (5) the avaUability of audio- 
visual equipment for science use, (t>)the time availc;ble for science 
teaching, and (7) the effect of curriculum at the college level as it 
relates to science teaching* 

The secondary principal and/or superintendent of each of the se- 
lected schools was requested to complete the Secondary Administrative 
Questionnaire and was also personally interviewed. 

The answers to the questionnaires were of the multiple choice 
type and were recorded on IBM porta-punch cards. Since the porta- 
punch cards were answered on a letter basis, it was necessary to place 
a value on each question and transfer data from the porta-punch cards 
to IBM/360 Assembler Ceding forr^. Data from the coded forms was then 
punched on computer cards and run on Burroughs B3506 equipment. Stand- 
ard correlational statistical procedures were used as described in 
Fundamental Statistics in Psychology and Education , J, Guilford, 
1965* The significance of correlations for the degrees of freedom ap- 
propriate tn secondary teachers and administrators were interpolated 
from Table D in (Juilfotd* The correlations were calculated in accor- 
dance with a program entitled MULR04, which was taken from Appendix B 
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m the book, Research Design in the Beha vioral Sciences - Multiple Regres- 
sion Approach by Francis j! KcUey; et al. (Southern Illinois Univer- 
sity Press, 1969.) 

Determination of the significance^ of the correlation for the various 
teats was as follows: (1) for Basic Secondary Teacher Questionnaire 
U?«65r!242, p .05; .313. p ^ .01; and (2) for Secot.dary Administra- 
tive Questionnaire (df=45) .285. p -05; .3^9. p .01. 



PART II - SEaWDAKY ^^If 
CHAPTEIi 3 - RESULTS 



HYPOTHESES TESTED - TEACHER FACTORS 

This study tested the following null hypotheses related to teacher 
factors in the implementation of innovative science programs in the secr 
ondary schools: 

Hypothesis 1. The correlation between ih^ occurrence of innovative 
science programs~and the type of degree held by the teacher is not 
signif icant. 

Hypothpsis 2. The correlation between the occurrence of innovative 
science programs' and those teachers with eleven to fifteen hours of chem- 
istry credit is not significant. 

Hypothesis 3. The correlation between the ocrurrence of innovative 
science programs^and the teacher's knowlerlRe of Biological Science Cur- 
riculum Studies - Yellow Version is not significant. 

Hypothesis 4. The correlation between the occurrence of innovative 
science programs^and the teacher's knowledge of Biological Science Cur- 
riculum Studies - Blue Version is not significant. 

Hypothesis 5. The correlation between the occurrence of innovative 
science programs^and the teacher's knowledge of Chemical Education Mat- 
erials is not significant. 

H ypothesis 6. The correlation betwr-er. * ie occuirence of innovative 
science programs""and the teacher's Icnowlodf.e of CTiemical Bond Approach 
is not significant. 

Hypothesis 7, The correlation between the occurrence of innovative 
science programs^and the teacher's knowledpe of Introductory Physical 
Science is not significant. 

Hypothesis 8. The correlation between the occurrence of innovative 
science programs^and the receipt of Biological Sciences Curriculum Studies 
literature by the teacher is not significant. 

Hypothesis 0. The correlation between the nccurrcnc' of innovative 
science programs^and the receipt of Chemical Education Materials litera- 
ture by the teacher is not significant. 

Hypothesis 10. The correlation between the ocrurrence of innovative 
science programs and the number of periods inn'^vrtivc science is taught per 
week is not significant. 

H ypothesis 11. The correlation between the ( • ourrence of innovative 
science programs'Tnd the approximate length of the innovative science 
^ period is not significant. 
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Hypothesis 12, The correlation between the oceurrtnce of innovative 
science programs and the tine devoted to science labs on a weekly basis 
is not significant. 

Hypothesis 13 * The correlation betwoeii the occurrence of innovative 
science programs and the teacher's feeling of adequacy in teaching cbea* 
istry is not significant. 

Hypothesis 14. The correlation between the occurrence of innovative 
science progrons and administrative support and encouragement is not 
significant. 

Hypothesis 15. The correlation between the occurrence of innovative 
science programs and the administrative financial support for science 
equipment is not siRnificant. 

Hypothesis 16 . The correlation between the occurrence of innovative 
science programs and the administrative financial support for science 8tt£» 
plies (expendables) is not signilicant. 

Hypothesis 17 . The correlation between the occurrence of innovative 
science programs and community support for innovative science programs is 
not significant. 



TABLE III 



Summary of Results of the Correlation of 

Secondary Teacher Factors with the 
Occurrence of Innovative Science Programs 



Hypothesis 
Tested 


Correlation 


Significance 


Results 


1 


0.2539 


P 




.05 


Rejected 


2 


0.3027 


P 




.01 


Rejected 


3 


0.3082 


P 




.05 


Rejected 


4 


0.2721 


P 




.05 


Rejected 


S 


0.4493 


P 




.01 


Rejected 


6 


0.2626 


P 




.05 


Rejected 


7 


0.3020 


P 




.05 


Rejected 


8 


0.3306 


P 




.01 


Rejected 


9 


0.2645 


P 




.05 


Rejected 


10 


0.4440 


P 




.01 


Rejected 


11 


0.4382 


P 




.01 


Rejected 


12 


0.4047 


P 




.01 


Rejected 


13 


0»5122 


P 




.01 


Rejected 


14 


0.3678 


P 




.01 


Rejected 


15 


0.3690 


P 




.01 


Rejected 


16 


0.3258 


P 




.01 


Rejected 


17 


0.2676 


P 




.05 


Rejected 



DISCUSSION OP SBOONUARY TEACH W FACTORS *^ 

A demographic profile of the secondary teachers involved in the re- 
port indicates that 74% of the science teachers in the sample were nale 
and 23?E. were female. Sixty percent of those interviewd were under thirty 
years of age, 14% betneen thirty-one and forty i 17* between fotty-one and 
fifty* while the remainder were more than fifty years of age* Master *« 
degrees (most were Master of Arts in Education), accounted for 3S% of the 
group f 33% held Bachelor of Science in Education dpn*e«»» 30* *»«1<^ 
the Bachelor of Scimice degroe« The ranfie of teachex experience indicates 
that 58% have taught five years or less, l<s% six to ten years, and 13% 
eleven to fifteen years, while only six tc'achirft or 10% of the sample have 
taught twenty years or more. Life certificates werr held by 87% of the 
respondent group (in the past, life certification was automatic with the 
granting of the Bachelor of Science in Education degree in Missouri), 
r nd three teachers held limited academic or •'examination rertif icates" 
t.5cause they did not have the required number of hours in i ^ufessional ed- 
ucation courses. Six tvachera reported that they were teaching science 
but did not hold a certificate in any science area. 

One rather amazing statistic which arose from the general demographic 
profile is that 73% of the science teacher respondents report they are 
deeply committed to the concept that all educated people must be scientif- 
ically literate. The remaining 27%, however, either oppose or report in- 
difference to this committment. 

Null hypothesia No. I is rejected vrtiich indicates that the type of 
degree held by the teacher is a factor in the implementation of innovative 
science programs in secondary schools. Prfquency data reports that of the 
eleven teachers who are utilizing innovative techniques, five hold Master s 
degrees and six hold Bachelor of Science in Rriucat ion degrees. This might 
be construed as indicating these twi typer. n? ri-:'ree are advantageous in 
the preparation of xtnu /ative teachers of s. lonce^ 

Null hypothesiri No, is re.iected, at iho lt'v«:»l ol p ^ .01, which 
indicates that those teachers with niore than ten hours of academic credit 
in chemistry are more willing to participate in innovative science teach- 
ing, when compared with ieachers who have an equal number of college 
science credits in general education science, biology, earth science, and 
physics. 

Null hypotheses No. 3, 4, 5, 6, and 7 arc all rejected at the level 
of p .05 , or p . .01. This indicates that each teach.'r of an in- 
novative science course has a basic knowledne ol the mnte-ials with which 
he is working. It is interesting to note, however, that frequency data 
records that M of all of the respondents have iittic or no knowledge of 
Biological Science Curi LCulum Study - Yellow Vrrsi..,, report little 
or no knowledge ol' the Hiological Science Curticulum oUidy - Blue Version; 
36% simiiarlv report little or no knowlcdne of Biological Science Cur- 
riculum Studies - Slow Learners* Version » 7r; litue or no knowledge of 
Biological Science Curriculum Study - lixolofi.cal inquiry, Advanced Version. 
Little or no knowledge was reported by 7V% conceif Mig Harvard Projects 
Physics curriculum, b7% for the aietnical i;(iucation Materials curriculum. 



77% for the Chemical Homis Approach, 5i% lor Introductory Physicil Science 
and 85% for the Intermrdiate Curriculum Study* This indicates rather 
conclusively that ttachei.s who have little or no knowledge of innovative 
curricula do not teach innovative programs* 

The rejection ol hypotheses No. 8 and Q suggests the lack of know* 
ledge of innovative program^t since it relates to the receipt of current 
literature of innnvati c programs now available commercially^ Only 48% 
(thirty- three teachers^ of the respondents answered this question and of 
those who answered, six ce recexvin« literature regarding Introductory 
Physical Science, nine ve literature on Hiological Science Curriculum 

Study, and three on Chei^ica^ Education Materials* 

Null hypotheses Wo. 10, 11 and 12 are concerned with the length and 
number of periods p^r week devoted to innovative science laboratories* 
Frequence' data indr.cates that onlv eleven (17%) of the respondents are 
utilizin anv vers.on of t. e BioloRical Science Curriculum program and 
only one class was making use of the Advanced Version* In the area of 
physical sciences, twelve (iv*^) of the individuals reported making use of 
an innovative teohninue, In-Depth Interviews revealed that at least four 
of the teachers using bi<"loaical innovation are also using physical science 
innovation. TJier.e data are con^ir.lent with the frequency distribution 
which indicates that only eleven teachers of th'' sixty-five responding are 
using itmovative t cience text books. 

Null hypothesis No. i3 rejected at the level of p ■••—•01* This 
apparently indicates that chemi^^try teachers tend to rate themselves as 
being more able to t 'a.h their subiect (i.e* chemistry) than do teachers 
of biolo»;y, s^-*ner«]l science, physical science or physics* 

Null hypu'.iesij; No. 14 concerns administrative support and was re- 
jected at th. level o( p •01. Thi3 indicates, as might be expected^ 
that admir j^str.nive suptx)rt and approval is es^^cntial for any curriculum 
change • 

Null hypotheses No. 14, 15 and 16 are all rejected, which indicates 
that those teachers who art- participating in innovative science programs 
report a hi^h def.^rre of co-operation, both in the form of encouragement and 
in the 'expenditure of i^choel funds for the necessary equipment and ex- 
pendable supplies • Teachfrs not involved in innovative programs report 
that considerably less financial supi>ort is applie<l to their neerfSo Re- 
plies indicate that 52 o of the respondents are allowed less than $150^00 
per year for equipment, while 64% are allowed les.^ than this amount for 
expendable supplies. 

Null hypv^tliesi.*^ No. 17 is rejected the level of p *05* This 
data supports the ne^ni of involvc^ment o' the community in curriculum 
change. The effect of community suppor' for better science teaching is 
reported by 7.2.i of those engat^cd in inr>vativ< programs* It must be 
noted, however, that numerical 1'/ this uppli'*?; to only eight teachers who 
feel that the comr\unity is a factor in the improvement of science curri- 
cula* 




la rosponn' to thv luestiorif "Wliero did you obtain your inforaation 
about innovative science cuiriculut** only torly (71%) responded* Of 
those who responded > eleven had attended institute^^, ten received the ia- 
formation throuph regular college classes and nineteen learned about 
innovative proRrxms through personal study* This indicates that the 67% 
of the science ttF>achers who responded have not attended science institutes* 
In-»Depth interviews report that there have hcen v<»ry few opportunities 
for teachers to attend in;ttitute« or workslvi s wt\ich aro de?ix^;ned Vnr high 
school use in our area* Twenty of the n^spon j'^nt^^ would prefer to study 
innovative science progr^imj; through workshops in-fnervice institutes 
held locally, while nineteen would perfer workshops or institutes held on 
college campuses for two or three weeks dur the .'^ummer# 

The questionnaire provided information that twenty<*nine teachers in 
the sample (56%) are continuing to use standard text books, eleven (22%) 
are using commercially prepared innovative text books, five (10%) are 
using a combination of innovative' and standard text books, wiiile seven 
(12%) of the respondents are using material which they are pr^xiucing, 
themselves f in mimeograph form. 



HYPOlKfiSES TESTED - ADMINISTRATOR FAC'IORS 

The following null hypotheses related to necondary administrative 
factors in the implementation of innovative science programs in the 
secondary schools are stated herewith: 

Hypothesis 1^. The correlation between the occurrence of innovative 
science prograins""and receipt of Biological Science Curriculum Study - 
Green Versiot. literature is not significant « 

Hypothes is 2> The correlation hetveen it cxrrence of innovative 
science programs and n^c^^ipt ol literature ^onc^Mnir»K Hiological Science 
Curriculum Study « Biolofriral Inquiry, A^^' \u 1 Vrvhlon is not significant. 

Hy pothesis 3^ The correlation bctwc n th*» o^c -ijcnce of iimoviitive 
science programs and receipt of Chemical Wutption Materials literature 
is not significants 

Hypothesis 4» The correlation betwcon the r^a^t tmcc of innovative 
science programs and rt^ceipt oi Intermediate Scien ^: Curriculum Study 
literature is not significant. 

Hypothesis Tho correlation between the c rr [irrr- - c ofl innovative 
science programs and an administrator^^ favora^^w* . /> ^ • — i to new science 
programs is not sipnif i'^mt o 

Hypothe sis .«.rrelation betw«'tM. J.r r. j - m^^nvalxve 

science programs and the namher of class peri^ ' . • wt k during] iviiich 
innovative science is tau^lit is not fiignij ic » . 

Hypothesis ?• The Cf^r relation between or ^rcnce ot innovative 

science programs and the aoproximate lennth oj the ^iod in which in- 
novative science is tau.:?)t is nol si.^^mf ic ant» 




Hypothosi Tlu» correlation botw<?en the occurrence of innovative 
science proi^rams^anii the time devottui per week to innovative science 
laboratories xs not signit leant. 

H ypothrQin T\^e correlation between the occurrence of innovative 
science proiTrams""and the support received from the community for innova- 
tive science pro grains is nut sx^nif leant • 

Hypothesis U). The correlation between the occurrence of innovative 
science programs and the number of hours of college science credit on the 
administrator's transcript is not significant* 

iiil^l2lll!t£i^'^ !!• correlation between the occurrence of innovative 

science* pro^Trams and wtiether or not the administrator has ever requested 
his teachers to in'.nlemont new innovative programs is not significant* 

Hypothec;! s 12. The correlation between the occurrence of innovative 
science programs and the administrative support provided the teacher in 
establishing a new innovative curriculum is not significant* 

Hypothe si s The correlittion between the occurrence of innovative 

science proi;rams and the average expenditure per class for science equip* 
ment duriuj; tht» i^st thrt-o years is not si <inif icant-. - 

Hypot^u;5ij. The correJation between the occurrence of innovative 

science progra/ns and the avt*rat*t: expenditure allowed per class for science 
supplies durint^ the l;ist three' years is not significant. 

Hypothesis 1^ , T\xv corrt"'.lat ion between the occurrence of innovative 

science prof^rams and the amount of time devoted to laboratory experiences 

in j^eneral education science classes taken by the administrator is not 
signif leant* 

Hypo the sis 1 r , Th- con eolation between the occurrence of innovative 

scienC':^ pro£.:rams and tho amount of tine devoted to laboratory experiences 
in collef-'o c-nitrnt couise(s) by th(» administrator is not significant. 

Hypot h(vs: s r.'. rhe corrtOation between the occurrence of innovative 
science rroi'ram.s* and the amount of time devoted to laboratory experiences 
in professional .vhnation s^ i^n*;r :ourso(s> ti^ki^n by the administrator 

is not si pi. if j aot • 




TABLE IV 

Summary of Results of the Correlation of 
Secondary Administrator Factors with the 
Occurrence of Innovative Science Programs 



Hypothesis 

Tested Correlation Significance Results 



1 


0.2670 




NS 


Not Rejected 


2 


0.2593 






Not Rejected 


3 


0.3948 


P 


v_ .01 


Rejected 


4 


0.2919 


P 


.o.s 


Rejected 


5 


0.5035 


P 


. - ,01 


Rejected 


6 


0.8068 


P 


.01 


Rejected 


7 


0.7005 


P 


^ .0). 


Rejected 


8 


0.3619 


P 


.05 


Rejected 


9 


0.3092 


P 


... .05 


Rejected 


10 


0.3713 


p 


. . .01 


Rejected 


11 


0.3194 


P 


.O'i 


Rejected 


12 


0.5944 


r 


. . .01 


Rejected 


13 


0.3182 


p 


. . .05 


Rejected 


14 


0.4319 


p 


.01 


Rejected 


15 


0.28>^0 




.. .05 


Rejected 


16 


0.3497 


p 


.05 


Rejected 


17 


0.4243 


p 


.01 


Rejected 



DISCUSSION OF SECONDARY Ai)MINISTRATX)R FACU^-i^ 



A total of forty-six administrators, which included both principals 
and superintendents comprised the sample for the Secondary Administrative 
questionnaire. Twenty-eight of these administrators hold a Master's de- 
gree or beyond. Seventy-six percent of these administiators have more 
than ten years of teaching experience. Fifty-sr'ven percent were more 
than forty years of age and only one was a female. Data indicates that 
only eleven of the total of forty-six had evrr tauf^ht science in the pub- 
lic schools, however, thirty-six (78%) had five credit hours or more of 
chemistry, thirty-four (73%) had one or nKjrc rour^^es in physics, and thirty- 
two (70%) had one or more courses in earth scioncf-, whUe t.hirty-f iv^> (76%) 
had some type of colle^^e course in biology. Whiir this does not insure 
a very great depth in knowledge of science, never thelcs-; it does indicate 
that most of the administrators have at J oast ;i basic knowledge of the 
types of science programs usually taught in public recondary schools. 

Null hypotheses No. I and 2, the corr«.'l at ion betwe en the occurrence 
of innovative science programs and the administratnrr> receipt of Bio- 
logical Science Curricul'.im Study, Green Version and Advanced Version were 




not rejectcnU Thi:" livUrates that there is no corr^?.lat ion between the 
use ot* these two iM*;)«;raT-^s and the administrator.^ rv»ceipt of current lit- 
erature about the pronrams. This pfubably can interpreted as result- 
ing from the fact that there are more biolor,y te?iChers than teachers of 
other kinds of scien:;e and may also reflect a more wide-spread distribu- 
tion of knowledge about Biological Science Curriculum Study pro^;rans 
than exists for the other science programs • 

Null hypotheses No. 3 anM 4 were re.i'^r^^d which indicates that 
those administrator.^ whose teacherr are ut Ui^in^ innovative curricula 
in science are also currently receiving Ij.tor-x: ive about these programs* 

\yhile hypotheses No. i and .1 are not rojo- ..{^<! their correlation values 
were very clos^ to p .05 which leans stron:'*y toward supoort of the 
general premise that those administrators rocriviniT innovative curriculum 
literature are more apt to support this tvpc of innovation in their schools 
This does not answer th^* qticstion of vhoth^^r literatu:-p is also bein^: re- 
ceived by the adminictr at.irs v;hosc scicnc' teachers are not involved in 
innovative science teaching. 

It should also be noterl that no moro rha*' .t:;';r administrators have 
ever attended an institute -'n innovative sc.unce curricula, while only 
one had attended an innovative science ^^rksbop^ 

Null hypothesis No. 5 vriiich conct*rns administrators' favorable re- 
action to new science programs also was reiof^*^^^d. The significance of 
this factor is further supported by frequency *!ata w!iich reveals that 
forty-three percent ni the respondents arc neutral to new science pro- 
;;rams and that fifty-nine percent have never requested their teachers to 
chanfi[e to new science programs. Personal interviews with administrators 
indicate that most admini.strators tend to rely • ry heavily on the teach- 
ers preferences for the type of program in ' i ? r.^yor.c^ area. Only two 
administrators report insisting; that tencher*. iollov? innovative programs^ 
while eight advised that the teachers ur»e r. movit ive techniques. 

Null hypother.es No. 7 and 8 are all r^-ject^d. These hyjKjtheses 
concern the rumber f clas'> prrio<^s per week, thr. approximate length of 
tht; cla?s perij'^d.c, ?.ncl the time ilevoted to innovative scionce laborator if»s. 
This may be con5;tru*^cl a5 5;upp*->rt by the ad-ninir^trator for teachers in 
utilizing innovative science ..urriculu, nincc^ t'io.so factors are all de- 
cided by the ndninistrator. Tliis may indicate rf^rcyr i tion by the adnin-- 
istrator of the time reriuirements essential lor teo^hing innovative science 

Null hypother.i?; )n relates to the occur rr^K innovativr scienrr* 

prograriis and the t(^t*)l ruiniber of college sr.icncr <:rt^l:'. . on t^l(• adnini- 
r>trator*s < r:inocri:'^t • i'- indic^^-tes ti:at -hos-' . 'n:.: ^r.it"; . ^. ih thr 
strongest backjjrounc** mi s r r:.cc' a*'e usually r "r,> >i pi oK^I em:i of 

the sci'-^nic • -.^ ■ :\. r i.v' ^-.^ -.t i.z r» . . ■( t'- 

tive nilur . 

NjII hynnth'^sis %( li a"* tf-nt^ts tc* ji ;h ii r ••l;,t : onsh j p betv;c(»n 

the o* currcnr.'- of mn »Viiv \ / r>< i»*nrf ;jr»»;:ra'' » and * .idnini^.tr.-. tors' 
r)0<;it;ve attitude lor inno\*a*ivr^ urr * c-^l.i r>' - •> ":his cr : r;*l.« t : on 




supports the personal interviews with administrators in indicating that 
mosit administrators tend to rely almost completely upon the recommenda* 
tions of their science faculty for changes in curriculum* However^ if 
the administrator has a strong interest in new curricula-- strong enough 
to suggest its ur,e in the science department- -the teachers apparently are 
responsivo to this interest and support. 

Null hypothesis No« 12 is rejected which indicates that the teachers 
are sensitive to, and tend to respond to, administrative support for the 
establishment of innovative science programs* 

Null hypotheses No. 13 and 14 deal wit!i the cash expenditures allowed 
the science teacher for science equipment and science supplies. The re- 
jection of these hypotheses tends to support the assumption that without 
financial support innovative projirams cannot bo undertaken. 

Null hypotheses No* 15, 16 and 17 are all rejected at the level of 
p .05 or p ^.01. All three of these hypotheses deal with the re- 
lationship between the occurrence of innovative science programs and the 
amount of time devoted by the administrators to laboratory experiences in 
general education science courses, college content science courses and pro- 
fessional education courses in science. They support the probability 
that administrators with strong backgrounds in laboratory oriented courses 
in science will tend to be supportive of innovative science curricula. 

Null hypothe:^ir, No. establishes a positive relationship bet^ireen 
the community involvement in science rrograms and the administrators* 
willingness to move in this direction, Tt *^hou]d be ooin^ed out, however, 
that this correlation involves a limited nijn')er of schools participating 
in innovative science offerings* 



PART II 



SKCX)NDAi<Y 



aUPTa'f 4 - i.VNCLUSICNS 



The followin:4 teacher variables are significantly related to the 
occurrence of innovative science programs; (i) those teachers holding 
a Mar.tcr^s degree are more apt to engage in innovative science curric- 
ulum projects; (2) basic knowledge of innovative programs and receipt 
of current literature concerning these programs is beneficial; (3) 
curricula which emphasizes both the length and number of periods per 
week of innovative sci»*nce laboratories is a positive factor in the use 
of innovative programs; (4) chemistry teachers in general and all 
science teachers with ten hours credit in chemistry tend to be more con- 
fident of their ability in teaching innovative science programs; C5) the 
teacfiers apparently need administrative supp^^r^ and encouragement as well 
as financial support to engap,e in in.^ovative programs; and (6) community 
involvement is definitely a favorable factor in the implementation of 
innovative science curricula. 

Should a school sy&tem seriously consider adopting innovative science 
curricula for the secondary school: (1) personnel whould be selected 
whose college curriculum in science includes open-cnJed science laborato- 
ries and basic science concepts appropriate for the secondary student; 
(2) college methods courses in science of the s -elected personnel should 
include innovative programs as an integriil part of their science labora- 
tories; and (3) the teachers should have been taught in such a way that 
they are confident not only of their science content ability but also of 
their ability to transmit concepts to secondary students. The teachers 
confidence in his ability to communicate effectively in the realm of 
science is essential to a ferling of adequacy. Since the data reflects 
a tendency op the part of administrators to follow the preferences of the 
teacher in science curriculum rratters, these teachers should be able to 
effectively commnicate their rurriculum prefer onces and physical equip- 
ment needs to the administrators. 

Administrator factors which indicate a direct relationship to the 
occurrence of innovative science progriuns are: (1) the receipt of current 
literature by the administrators regarding innovative science programs; 
(2) administrative; support for longer and more frequent science class 
periods and innovative science laboratories; (3) the type of college 
science courses and laborntory experiences of the administrators; and (4) 
a positive attitude of support of innovative programs by the administrator. 

Administrators tend to rely very heavily upon the recommendations of 
the teachers for the type of curricula tau^^ht in thr^ir school systems. 
The data shows significant cor- elation betwrm the administrators' en- 
courai;ement uml financial assistance ac. a na;or { rxAc^t in tJio implement- 
ation of innovative sricnre pror;rams. 




RECOMMENDATIONS 



It is recommended that: (1) this study be expanded to cover the 
remainder of the State of Missouri; (2) the study be expanded to in- 
clude a sample of urban and large city school systems; (3) a statewide 
conference of science educators should be convened to consider the 
implications of these data for curriculum changes; (4) efforts should 
be made for a scrios conforpnces with public school administrators 
which will bring to their attention the administrators' role in imple- 
mentinfT innovative science programs; and (5) additional efforts should 
be dirt-cted toward modifying the original questionnaire for use on a 
more wide-spread ba=;is* 



BIBLIOGKAPHY 



Abramson, David A., 'Jurriculum Research and Evaluation/' R Ed Res 
36:388-95; 19ot). ^ 

Ausubel, David P#, •'Crucial Psychological Issues in the Objectives, 
Otf^anizationi and Evaluation of Curriculum Reform Movements**' 
Bureau of Educational Research, U. Illinois, 1966« p. 21 • 

Carter, Heather L., ''A Study of the Ability of Primary School Child- 
ren to Generalize Behavioral Competencies Specified for Science - 
^ P^rocess Approach to Other Content Settings." (paper presented 
at NARST NATIONAL CONFERENCE, Minnepolis, 1970). 

Cronbach, Lee J», "Evaluation for Course Improvement." Teach Col R 
64;672-S3; 1963* ^ 

George, Kenneth D. , "The Effect of BSCS and Conventional Biology on 
Critical Thinking." The Journal of Research Science Teaching . 
Vol. 3, Issue 4, 1965, p. 293. 

Hastings, J. Thomas, "Innovations in Evaluation of Innovations in Cur- 
riculum." In Steinberg, Ervin R. and others "Curriculum Develop- 
ment and Evaluation in English and Social Studies." Carnegie 
Institute of Technology, 1964, p. 140-47. 

Heath, Robert W. , "Curriculum, Cognition, and Educational Measurement." 
Ed. Psychol . Meas . 24:239-53; lQ64(b). 

Mac Donald, James B. and Raths, James D. , "Currirulum Research: Problems, 
Techniques, and Prospects." R Res . 33:12;!-9; 1963. 

Matthews, Charles C. and Phillips, Darrcll i w , "Development of the Science 
Curriculum Assessment System Part Two: Classroom Observational 
Systems." (paper presented to the National Association for Research 
in Science Teaching, Minnepolis, Minn,, 1970). 

Moore, Richard v;., "The Development, Field Test and Validation of an In- 
ventory of Scientific Attitudes." (unpublished paper presented at 
the National rssoriation for Research in Science Teaching, Minne- 
apolis ^ Minn., 1970.) 

Morgan, Ashley G. , Jr. and Broillette, Oscar J., ''A Multivariate Approach: 
Evaluatinj? Major Object Wes in Science Educationn" Journal of Re^ "* 
search in Science Teaching , Vol. 6, Issue 106^•, p. 163» 

Phillips, Darrell G. and Matthews-i Charles C. , '^Development of the Science 
Curriculum As.sr^-^.smrnt Sv5;tpm (SCAS) Part Onr ; Introduction an-:! 
Interview Protocols.'* (unpublished paper p.res^nted to the National 
Meeting of the National Association for Psesea:ch in Science Teaching, 
Minneapolis, Minn* 1^>7.^.) 




Rowe, Mary Budd and Hurd, Paul DeHart, "The Use cf In-service Programs to 

Diagnose Sources of Resistance to Innovation." The Journal of Research 
Science Teaching , Vol. 4, Is.«;ue 1, 1«66, p. ?. 

Scriven, Michael, "The Methodology of Evaluation." Indiana U. Press , 1^65, 
p. 5b. 

Stake, Robert E. , "The Countenance of Educational Evaluation." U. Illinois 
Press , 1066, p. 2c» 

Woodring, Paul, "Introd>:ction." In Heath, Rob-rt W. (Ed) New Curricula ^ 
Harper, 1^64, p. 1-8. 

Yapor, Robert E. , Engen, Harold B. , and Snider, C. F., "Effects of the 

Laboratory and Demons tr^-xt ion Upon the Outcomes of Instruction in Sec- 
ondary Biology." The Journal of Rnsearch in Science Teaching , Vol. 6, 
Issue 1 , l^>fv\ p. 7b. 




Revised 4/26/72 
1 



TEACHER QUESTIONNAIRB>^>>ELEMENTARY 
SECTION I 

This questionnaire for teachers who teach science is part of the data system for 
DHEW Research Project 2*-G-023, entitled ''An Analysis of Factors Successful in the 
Implementation of Innovative Science Programs in the Elementary and Secondary Rural 
Schools^*' We would appreciate your answering these questions as accurately and as 
frankly as possible# At no time will you ever be identified by name# You will be 
assigned a code number t decipherable only by the research tean# The same security 
of information applies to schools and school districts# 

PROCEDURE ; 

a« Section I, the first 60 questions ^ will be recorded on the yellow-banded 
IBM porta punch card. We suggest that you circle the selected answer in 
pencil and wait until the entire questionnaire is completed before punching 
any cardSe 

Section II of this questionnaire requires use of the red- banded porta punch 
card« 

c. PLEASE do not place Social Security number or -jiy other identifying marks 
on the porta punch cardSo The researcher will personally code them when he 
picks up the cards from the individual teacher. 

d. A few teachers in each school will be selected by random method for a second 

In terv iew- in- Depth • " 

e. If a question does not apply to your situation skip question and line on card. 

Items 1 and 2 (select as many categories as applicable. 

1. Indicate the grade level(s) you now teach. 

A. Kindergarten B. 1st grade C. 2nd grade D. 3rd grade E* 4th grade 

2o Indicate the grade level(s) you now teach. 

A. Sth grade 6th grade C. 7th grade D. 8th grade 

* ieieit-kitititieitit-kit-kitititiriti^itiricieie 

3. Indicate the type of certif icate(s) you now hold. 

A. Life certificate B. 2- year Academic Contract Certificate C^ Substitute 
Certificate 1 to 3-year Examination Certificate E. Other 

4. Indicate the area(s) in which you now hold certificate^ 

A. Elementary B. Junior High C. Secondary D. None 

5. Indicate the type of degree(s) you now have. 

A. iMaster's degree or beyond B. B^S.E. Co B^S^ D. B.A. E. No degree 

- 6. How many additional semester hours of credit have you earned beyond the highest 
degree listed in Item 5. 

A. 0-6 B. 7-12 C. 13-21 22-28 E. 29 and above 
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7. Indicate the item which represents your years of teaching experience* 
A. 0.S B. 6-10 a 11-15 D. 16-20 B. More than 20 

8o Indicate the number of years since you received your first degree^ 
A. 0-5 6-10 C» 11-15 0» 16-20 £« More than 20 

9« Indicate your approximate age at the time you began teachings 
A,, 20-25 B. 26-30 Co 31-35 Do 36-40 Ea 41-45 

10 1, Indicate your approximate age at the time you began teaching* 
A. 46-50 51-55 56-60 D. 61-65 66-70 

11« Indicate your age when you received your first degree. 
A. 20»s B. 30^s C. 40«s Do 50»s £• 60»s 

12« Indicate the number of years since you received your last degree* 
A. 0-5 B, 6-10 C. 11-15 D. -16-20 £* More than 20 

13« Indicate the number of years since you did additional course work ^ for a salary 
increment 9 for certification improvement , for up-dating information* 
A. Presently enrolled (1 year) B# ' 2 years C. 3 years D* 4 years 
E« 5 or more years 

14« What is your approximate age? (leave blank if not applicable) 
A* 20-25 Be 26-30 Co 31-35 Do 36-40 E. 41-45 

15a V/hat is your approximate age? (leave blank if not applicable) 
Ao 46-50 Bo 51-55 Co 56-60 Do 61-65 Eo 66-70 

16. What is your sex? 

Ao Male Bo Female 

Items 17 through 24 o In the following series of innovative programs (new elementary 
science programs) indicate the degree of understanding you have concerning these 
programs, 

DEFINITION OF TERMS USED: INNOVATIVE - ^ The recently-developed science programs are 
referred to as innovative because emphasis is placed on a change in the established 
method of teaching* The programs emphasize the "inquiry ,^* or problem-solving method 
of teaching rather than the traditional method of presentation of facts, laws, and 
theories for memorization by the student* 

Key: A^ Thorough Bo Gpod Co Fair D« .Little Eo None 

17, S-APA (Science, a Process Approach) 
18o ESS (Elementary School Science) 

19. MINNEMAST (Minnesota Mathematics and Science Teaching Project) 

20o SCIS (School Science Improvement Study) 

21o ES (Environmental Studies) 
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22« 



23, 



IDP (Inquiry Development Program in Physical Science) 
OOPE (Conseptually Oriented Program in Elementary Science) 



24« 



ISCS (Intermediate Science Curriculum Study) 



************************* 



25, vaiere did you obtain your information about the new science program(s)? 
A* Workshop - local in evening 

B« Workshop • local on Saturday 

C« Workshop - campus Saturdays only 

D« v;orkshop - 2 or 3 weeks summer campus 

E« Workshop ~ 2 or 3 weeks local 

26, VJhere did you obtain your information about the new science program(s)? 
A, Institutes - in-service local 

B» Institutes - Summer college campus 

C, Regular course work (college campus not workshop or institute) 

D. Extension class(es) 
E* Personal study 

27, What is your reaction to these new science programs? 
A, Favorable B, Neutral C, Unfavorable 

28, For which of the new science programs listed below do you currently receive 
literature? 

A. S-.APA B. ESS C, MINNEMAST D, SCIS E. None 

29, For which of the following new science programs (listed below) do you 
currently receive literature? 

A. ES B. IDP C. GDPE D, ISCS B, Other 

30„ Would you be willing to participate in an innovative science program (workshop, 
institute, college can^us, extension)? 
An Yes Bo No 

(If answer is no, skip questions 31,32, and 33.) 

31o What type of additional work would you prefer for a study of innovative science 
programs? 

A, Workshop(s) - local or college campus 

Be Institute(s) - in-service, summer, or academic year 

C, Regular course work >• college campus not workshop or institute 

D, Extension class(es) 

E, Personal study 

32, Indicate your preference of a program to be covered by additional study (work- 
shop, extension course, institute, regular course). 

A, S-APA (Science, a Process Approach) 

B. ESS (Elementary Science Study) 

C. MINNEMAST (Minnesota Mathematics and Science Teaching Project) 

D, SCIS (Science Curriculum Improvement Study) 
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33* Inclieate. your preference of a program to be covered by additional study (work- 
shop, extension cour»o, institute i regular course)* 
A. BS (Environmental Studies) 

B* IDl> (Inquiry Development Program in Physical Science) 

C. OOPn (Conscptually Oriented Program in Elementary Science) 

D* ISCS (Intermediate Science Curriculum (Study) 

34. If an innovative program is being used in your classroom, please indicate which 
one* 

A. S-APA Q. ESS C. MINNBMAST D. SCIS B. None of these 
3S» If an innovative program is being used in your classroom, please indicate which 



one 



A, ES D. IDP C. ODPB D, ISCS E. Other, including your own innovative 

design 

36e In your school is science being taught as a separate subject or in combination 
with other subjects: 

A, As a separate subject (departmentalized) 

B« IVith other subjects (self-contained classroom) 

37« Type of teaching in which you are involved, \ 

A. Team Teaching B, Modified Team Teaching C, Self-Contained 
D* Departmental B. other 

38, Are you teaching science by the "inquiry" (laboratory) method? 
A. Yes B» No C» Partially 

39, vmat type of textbook are you now using in your science classes? 
A, A standard science textbook 

B« An innovative science textbook (developed on a national basis to be used 

by one of the innovative programs such as ESS, ISCS, etc,) 
C» A combination of several books 
D* No textbook being used 

E. Textbook/materials produced by self and/o** teachers of same school system 
40* Leave blank* 
41* Leave blank. 

42« If one of the innovative science prcgrcos is Seing used in your school, please 
indicate to what extent. 

A. One period per week B. TWO periods per week C Three periods per week 
D. Four periods per week E, Five periods per week i. 

43. v;hat is the approximate length of each of. the above periods? (Sec No. 42) 
A* 15 minutes B. 20 minutes C» 2iS mlputes 0. 30 minutes E. More 

44. How much time do you devote to science laboratories on a weekly basis? 
A. 1 day Bo 2 days C. 3 days D. 4 days E, 5 days 
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Items 45 through 15 of Section II (red card) deal with the teachers feeling of 
adequacy and competence in the classroom. In teaching there is a strong relation- 
ship between the perceptual organization of the person and his effectiveness as a 
teacher* 

Keys In the following thirty itetas please rate yourself objectively and 

fairly according to the following key* 
A. Superior Sxcellent C« Average D« Fair E, Poor 

In the general frame of reference v:hat do you tend to emphasize in your teaching? 
45* An internal rather than an external frame of reference 
46« Concern with people rather than things 

47. Concern with perceptual meanings rather than facts and events 

48, An immediate rather than an historical view of causes of behavior 
As a teacher do you tend to perceive other people and their behavior as: 
49« Able rather than unable 

50* Friendly rather than unfriendly 

51. Vforthy rather than unworthy 

52. Internally rather than externally motivated 

53. Dependable rather than undependable 

54. Helpful rather than hiitdering 

As a teacher do you tend to perceive yourself as: 

55. With people rather than apart from people 

56. Able rather than unable 

57. Dependable rather than undependable 

58. Worthy rather than unworthy 

59. Wanted rather than unwanted 

As a teacher do you tend to perceive your teaching task, your teaching assignment, asi 

60. Freeing rather than controlling 
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SECTION II 

Use Key • Page % (This is a contiaaatXon of the group « items 45, Section I through 
15, Section II) 

As a teacher do you tend to perceive your teaching task, your teaching assignment, as 
1« Larger rather than smaller 
2. Revealing rather tnan concealing 
3« Involved rather than uninvolved 
4» Encouraging process rather than achieving goals 

5, How deeply are you committed to the necessity that all educated people must 
understand science 

6. What effect does the principalis attitude have upon your science classes 
7* Are you afraid or dislike to ask for supplies and equipment 

8. How confident are you in your ability to teach electricity and magnetism 

9, How confident are you in your ability to teach energy and matter 

10, How confident are you in your ability to teach space travel 

11, How confident are you in your ability to teach friction and machines 

12, How confident are you in your ability to teach sound 
13o How confident are you in your ability to teach light 

14, How confident are you in your ability to teach human body 

15a How confident are you in your ability to teach about plants without seeds 

16. I feel that the community which is served by my school system supports science 

in the following manner : 

A. Supportive and enthusiastically cooperative. 

B. oupportive aad highly cooperative 

C. Moderately supportive and cooperative 

D. Indifferent toward science 

E. Opposes science. 
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17* It is my personal feeling that my administrator */i attitude toward science 
teaching is: 

A. He is doing all that he can to assist me in obtaining supplies and equipment 

B* He is moderately cooperative 

C* He is noncommital 

D. He is indifferent 

B* He opposes science teaching 

18. I feel that my administrator's attitude toward my science program is: 
A. Highly supportive and cooperative 

B* Highly supportive financially 
C« Enthusiastically cooperative 
0* Antagonistic toward science 

************************* 

Items 19 through 31 deal with self-evaluation by use of qualities that are usually 
associated with the science teaching profession. An individual who is mature and who 
approaches this with objectivity and fairness- can, do an excellent job of self>evaluation 
Use the following key in evaluating yourself: 

Key: A. Superior B. Excellent . Average D. Fair E. Poor 

19. Personal appearance: Evidence of propriety apd good taste, neatness, cleanliness, 
and general attractiveness. 

20. Poise: ^.dse and naturalness, carriage, and self possession. 

21. Tact and courtesy: Ability and willingi^bss to say an^ do what is best in given 
circumstances, and evidence of goqd breeding a^d habitual consideration. 

■ r., > r ' ■ • ii' . • 

22. Adaptability: Ability and willingness to conform properly and readily to the 
demands of new social situations, cocip&r&^ivetseisi:^ 

•• r ••Jx ■ •■• • ■ • '' •' 

23o Leadership: Ability to win the confidence of others and to stimulate them to 
activity. ^ ^ , . . . - 

24. Intellect: Understanding of spa,ence subject matter, aleftuess,, and acumen.. 

25. Scholarship: Relative mastery of the scieijcfi ^.ubjcjft mktt^t, as ^compared with 
others in your group, also breadth intellectual interesis* 

26. Industry: V/illingness to spend the necessary time in laboratory proparation, 
earnestness of purpose, and ability to turn out w>rk# 

27. Efficiency: Ability to organize science programs without sacrificing other 
teaching responsibilities. 

28. Sense of responsibility: Ability to recognize obligations and willingness to 
assume them; relative maturity, dependability^ and seriousness of purpose. 

29. Promise: This is a general estimate of your success in the field of your 
specialization or grade level. 
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30« Do you like science? 



31* Are you able to work effectively with hand tools and hands? 



************************* 



In my college curriculum I have approximately the following number of hours: (A gen* 
eral statement to the best of your recollection is- satisfactory) 

Key: A. 0-5 B. 6-10 C. 11-15 D. 16-20 £. More than 20 

32o General Education science 

33. Chemistry 

34, Physics 

35« Earth Science (astronomy, geology^ petrology, etc.) 

36. Biology (zoology, botany, bacteriology, ecology, etc«) 



37* In my college science courses we had the following kinds of laboratory experiences: 
A. Mostly laboratory B, laboratory C. \ laboratory Do Occasional 
laboratory £• No laboratory 

38» In ray college curriculum courses the following amount of time was devoted to 
science materials which could be taught at the elementary level: 
A, 803& B« 60% C. 40% D. 20% £• Less than 20% 

39. In my college science courses I would describe my laboratory experiences as: 

A. "Cookbook" B. Highly conventional D« A mixture of conventional and 
inquiry D. Mostly inquiry (open-ended) 

40. I have never requested of my principal or other administrator a change to one 
of the new innovative types of teaching science* 

A* True B* False 

41o I have requested of my administrative staff permission to use innovative 
techniques and the administrative response was: 
A* I don't believe in it 

B, V/e don't have the time for this type of teaching 
C* It costs too much 

D* I will see about it later 
£• Refusal 

42* I am currently teaching an innovative science course and I began this project 
with the following administrative support: 

A, My administrator insisted that I follow this route 

B. >fy administrator strongly advised that I follow this route 
C* My administrator "went along with me" 

D. My administrator reluctently allowed me to participate in this new program 



************************* 
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43» The average' expenditure allowed to my class for science equipment during the 
past three years is approximately: 
A* Less than $50.00 

B. $51.00 to $100.00 

C. $101,00 to $150.00 

D. $151.00 to $200.00 
£• In excess of $200.00 

44. The average expenditure allowed to my class for science supplies during the 
past three years is approximately: 

A. Less than $50a00 

B. $51.00 to $100.00 
C« $101.00 to $150.00 
D. $151.00 to $200.00 
6* In excess of $200.00 
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^ J « -T- (To be answered on IBTl Computer Card) SPj*^ 

PERSO.IAL DATA: 

1. Position: 

A. Teacher B. Department - ead C. Supervisor D. Coordinator 

2. Indicate the type of degree(s) you now have. 

A. iiaster's degree or beyond B. B.S.E, C. B.S. D» B.A. E. No degree 

3. Indicate major area of concentration at the college level t 
A. Chemistry B. Physics C. Biology B. Agriculture 

4. Indicate major area of concentration at the college level: 

A. General Science B, Geology C, Elementary D, Seconda::y E. Other 

5. I am certified in: 

A. Chemistry B. Physics C. Biology D. Agriculture 
6* I am certified in: 

A, General Science B. Geology C. Elementary D. Secondary E. Other 

7. I have attended summer institutes in science the following number of times: 
A. 0 B. 1 C. 2 D. 3 E. T^ore than 3 

8, To what extent do you think that your college training prepared you for your 
present teaching position? 

A. Very vrell B. Adequately C. Poorly D. Not at all 
************************** 

:CEY: Please evaluate the following items for their contribution toward your feelings 
of adequacy in your present position, and indicate at "hat level you received training 
in each area. The following scheme is to be used: 

Rating : A. ilost helpful B, '.ielpful C. Somewhat helpful D, Not very 
helpful £• Least helpful 

Level of Training : A. College B. In-service C. Extension D. Institute 
E* Personal experience 
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NOTE: To the peraon filling in this questionnaire, we will simply list the 

question and designate after it whether ^^e desire a rating or an indication of 

the source v/hich applies to the rating<» 

9. Professional Education courses have contributed to my feeling of adequacy in a 

v;ay that I describe as: (rating) 

10# These professional courses v;ere obtained through the following manner: (level) 

11,. I ^^ould describe my college science content courses as: (rating) 

12o I obtained science subject content in the following manner: (level) 

13o Objectives and philosophy of science: (rating) 

14« Objectives and philosophy of science: (level) 

15« History of science: (rating) 

16« History of science: (level) 

17o Development of lab experiences: (rating) 

18 • Development of lab experiences: (level) 

19u Use of lab equipment: (rating) 

20m Use of lab equipment: (level) 

21e Use of lab experiences: (rating) 

22 o Use of lab experiences: (level) 

23. Use of instructional materials: (rating) 

24* Use of instructional materials: (level) 

25o Use of Educational TV, other machines: (rating) 

26. Use of Educational TV, other machines: (level) 

27. Purchase of materials and equipment: (rating) 
28« Purchase of materials and equipment: (level) 
29. Planning and organizing for classes: (rating) 
30e Planning and organizing for classes: (level) 
31v Planning and organizing for labs: (nutting) 
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32, Planning and organizing for labs: (level) 

33. Specific training in modern curricula (BSCS* CHEMS, PSSC, etc.): (rating) 

34, Specific training in modern curricula (BSCS, GIEMS, PSSC, etc.): (level) 

35. Internship in subject area: (rating) 

36, Internship in subject area: (level) 

37. Scientific literature: (rating) 

38. Scientific literature: (level) 

************************* 

rjoTii Use the follov;ing key in describing the use made normally of the folloiidng 
instructional materials. 

A. Daily B, Weekly C, Occasionally D. Seldom E. Never 

39, Textbooks 
40 « ''orkbooks 

41, Lab manuals 

42, Films 

43, Slides 

44, Educational TV 

45, Overhead projectors 
46* Opaque projectors 

47, Demonstration equipment 

48, School library resource material 

49, Science consultants 

50, Programmed materials 

51, Field trips 

52, Commercial kits and literature 

*************************** 
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.:2Y: ::ov/ rrould you rate your school library v/ith respect to the following 

types of science literature? 

A. Excellent B, Good C, Pair 0, Poor E, None ^S>>. 
53* Periodicals ^*5^ 
5^. Books ^^S^ 

55. Career information 

56. Government and industrial pamphlets 

':nY: To what extent are the follotving items readily available for your use? 

A;> Easily B. Adequately C» Occasionally D. Rarely K. Not at all 

57. Film projectors 
Slide projectors 

59^ Overhead projectors 
60» Opaque projectors 
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Continuation from Page 4^ Section I. Use the same key'«t l^e^ 

To what extent are the following items readily available for your use? 
Key: A. Easily B« Adequately C. Occasionally D» Rarely 
E. Not at all 

1# TV sets for Educational TV 

2# TV sets for closed circuit TV 

3« Machines for programmed instruction 

4« Duplicating equipment 

5. Equipment for making audio-visual aids 

6. Audio-Visual center with staff 

7. Laboratory equipment 
8« Laboratory instruments 

it it it it k it it it it itititititititititititit^ititit 

In your opinion^ how much time are you permitted for the following activities? 

Key: A. Maximal B. Adequate C. Limited D. Rarely £• Insufficient 

9. Classes 

10. Laboratories 

11* Laboratory preparation 

12» Science project work 

13. Revising methods of presentation 

14« Research 

15* Reading in your field 

16« Working with individuals 

!?• Free time 

itititititititititititititititit^ititiciticititit 

Questions 18 through 41 - 

If you had to design a curriculum for the college preparation of teachers in science, 
how would you rate each of the items for importance in that curriculum? 

Key: A. Absolutely necessary Desirable C« Good, if time D« Of 

little use 




18* Philosophy of Science 

19. General science survey 

20* Major in subject areas (science) 

21* Courses in recent curricula (BSCS) etc*) 

22* Preparation and use of audio^visual materials 

23. History of science 

24. Objectives of science courses 

25. Preparation and use of lab materials 

26. Design of lab equipment 

27. Secondary curriculum and organization 

28. Secondary materials and methods for the classroom 

29. Secondary internship in teaching 
30» History of education 

31* Social foundations of education 

32« Philosophy of education 

33* Educational psychology 

34 • Human growth and development 

35* Study of modern secondary school 

36* Economic geography 

37. Design of new science facilities 

38* Methods for purchase of materials 

39. Design of programs for high ability students 

40* Preparation of programmed materials 

41 • Demonstration techniques 
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6£ST i*Am. Elementary Admin. 

ELEMENTARY 

ADMINISTRATIVE QUESTIONNAIRE 

If a question does not apply to you, your school, your situation leave line on card 
blank* 

1. Indicate the areaCs) in which you now hold certificate. 

A. Elementary B. Junior High C Secondary D. None 

2. Indicate the type of degree(s) you now have. „ „ ^ 

Ao Master's Degree or beyond B. B.S.E. C. B.S. D. B.A. E. No degree 

3. How many additional semester hours of credit have you earned beyond your highest 
degree as listed in Item 4, 

A, 0-6 Bo 7.12 C. 13-21 D. 22-28 E. 29 and above 

4. Indicate the item which represents your years of teaching experience. 
A, 0-5 B. 6-10 C. 11-15 D. 16-20 E. More than 20 

5. Indicate the number of years since you received your first degree. 
A. 0-5 B. 6-10 C. 11-15 D. 16-20 E. More than 20 

6. Indicate the number of years since you received your last degree. 
A. 0-5 B. 6-10 C, 11-15 D. 16-20 E» More than 20 

7p Indicate the number of years since you did additional course work - for a salary 
increment, for certification improvement, for up-dating information^ 
Ao Presently enrolled (1 year) B. 2 years C. 3 years D, 4 years 
£. 5 or more years 

8. VJhat i« your approximate age? 

A. 20-25 B. 26-30 C. 31-35 D. 36-40 E. 41-45 

9. What i« your approximate age? 

Ao 46-50 B. 51-55 C. 56-60 D. 61-65 E. 66-70 

lOo VJhat is your sex: 

A. Male B. Female 

11. For which of the new science programs listed below do you currently receive 
literature? 

A. S-APA B. ESS C, MINNEMAST D. SCIS B. None 

12, For which of the following new science programs do you surrently receive 
literature? 

A, £S D. IDP C. CDPE D. ISCS E. Other 

13. What is your reaction to these new science programs? 
A. Favorable Bo Neutral C. Unfavorable 

14, If an innovative program is being used in your school, please indicate which one, 
A. S-APA B. ESS C. MINNEMAST D. SCIS E. None of these 



15. If an innovativt^ program is being used in your school 9 please indicate which 
one* 

A* £S IDP OOPE D. ISCS £« Other 

16. In your school is science being taught as a separate subject or in combination 
with other subjects? 

Ao As a separate subject (departmentalized) 

With other subjects (self-contained classroom) 

17» If one of the innovative science programs is being used in your school 1 please 
indicate to what extent* 

A* One period per week B. Two periods per week Ce Three periods per week 
Dp Four periods per week £« Five periods per week 

18« I feel that the community which is served by my school system supports science 

in the following manner: 

A. Supportive and enthusiastically cooperative 

B* Supportive and highly cooperative 

Cu Moderately .supportive and cooperative 

D. Indifferent toward science 

£• Opposes science 

In my college curriculum I have approximately the following number of hours: 
Keyt A. 0^.5 b^lO C. 11-15 16-20 £• More than 20 

19. General science education 

20. Chemistry 
21 • Physics 

22o Earth Science (eog^i astronomy^ geologyi petrologyi etc«) 

2Z. Biology (eeg«> zoologyi botanyy bacteriology^ ecology^ etc«) 

it it ititicititititititit ititicititititic ★^r^ilrilr 

24. In my college science courses I would describe my laboratory experiences as: 
Ac ^'Cookbook*' B. Highly conventional C. A mixture of conventional and 
inquiry D. Mostly inquiry (open-ended) 

25 • I have never requested my teachers to change to one of the new innovative types 
of teaching science. 
A. True B« False 

26. I have requested of my principal administrator permission to use innovative 
techniques and the administrative response was: 

A. I don*t believe in it 

B. We don^t have the time for this type of teaching 
It costs too much 

D« I will see about it later 
E« Refusal 
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27* My school is currently using one or more innovative science courses and I have 
^ven these projects the following administrative supports 
A* Insisted that the teacher follow this route 
B* Strongly advised the teacher to follow this route 
C» "Went along" with the teacher 

D« Reluctently allowed the teacher to participate in this new program* 

28o The average expenditure allowed per class for science equipment during the past 
three years is approximately s 
A* Less than $50*00 
B* $51*00 to $100*00 
C* $101.00 to $150*00 
D* $151*00 to $200*00 
E* In excess of $200*00 

29* The average expenditure allowed per class for science supp? ies during the past 
three years is approximately t 
A* Less than $50*00 

B. $51*00 to $100*00 

C. $101-00 to $150*00 
D* $151*00 to $200*00 
£* In excess of $200*00 

************************* 
Questions 30 through 32 « Key: A* Mostly laboratory B* % laboratory C* h lab- 
oratory D* Occasional laboratory E* No laboratory 

30* In my college general education science courses (e*g*i Man and the Scientific 
World) we had the following kinds of laboratory experiences: 

31* In my college content science courses (e*g*, biology, earth science, chemistry, 
physics) we had the following kindu of laboratory experiences: 

32* In my college professional education science courses (e*g*, Methods, Student 
Teaching) we had the following kinds of laboratory experiences: 

************************* 

Questions 33 through 35 - Key: A* "Cookbook" B, Highly conventional C* A mix- 
ture of conventional and inquiry D* Mostly inquiry (open-ended) E* Other 

33, In my college general education science courses (e.g*, Man and the Scientific 
World) I would describe my laboratory experiences as: 

34, In my college content science courses (e*g*, biology, earth science, chemistry, 
physics) I would describe my laboratory experiences as: 

35* In my college professional education courses (e*g*, Methods, Student Teaching) 
I would describe my laboratory experiences as: 

************************* 

36* Indicate the subjects you no ' teach or have taught - grades 7-9 (Junior High 
A* Earth Science B* Biological Science C* Physical Science D» General 
Science E* Other 

FRir ' 
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37« Indicate the subjects you now teach or have taught * grades 9-12 (Senior High) 
A« General Science B. Biology C. C3)emistry D. Physics B* Other 

38* Where did you obtain your information about the innovative science curricula? 
A. Workshop(s) - local or college campus 
B« InstitutesCs) - In-service, summer » or academic year 
C* Regular course work (college campus not workshop or institute) 
D» Extension class(e8) 
B* Personal study 

39. \Vhat is your general reaction to these innovative science curricula? 
A. Favorable B« Neutral C. Unfavorable 

40, From which of these innovative science curricula are you receiving literature 
currently? 

A. IPS B, BSCS C. CH£M D. HP? £• Other 

41o What type of additional education would you prefer for a study of innovative 
science programs? 
A* Workshop - local in evening 
B* Workshop - local on Saturday 
Co Workshop - 2 or 3 weeks local 
D* Workshop - campus Saturdays only 
fi« Workshop - campus 2 or 3 weeks summer 

42, What type of additional education would you prefer for a study of innovative 
science programs? 

A* Institutes •> in-service local 

B« Institutes - summer college cmpxxs 

C Regular course woik (college cas^us not workshop or institute) 
D* Extension clas5(es) 
B* Personal study 

43, Specify your pref erence(s) of innovative programs to be covered by additional 
study - as indicated in items 42 and 42, 

A* S-APA (Science, a Process Approach) ^ 
B« ESS (Elementary Science Study) 

C* MINNEMAST (Minnesota Mathematics and Science Teaching Project) 
D« SCIS (Science Curriculum In^rovement Study) 

44, Specify your pref erence(s) of innovative programs to be covered by additional 
study - as indicated in items 41 and 42, 

A, £S (Environmental Studies) 

B, IDP (Inquiry Development Program in Physical Science) 

C, COPE (Conseptually Oriented Program in Elementary Science) 
D* ISCS (Intermediate Science Curriculum Study) 

45 » Type of teaching in which your school is involved, 

A. Individual B, Team Teaching C„ ftodified Team Teaching D, Other 

46, Are you teaching science by the "inquiry" (open-ended laboratory) method? 
A. Yes, B, No C. Partially 
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47* To what extent do you think that his college training prepared your average 
teacher to teach science? 

A* Very well B. Adequately C« Poorly D. Not at all 

Please evaluate the following items for their contribution toward the feelings of 
adequacy of your teachers and indicate at what level they received training in each 
area* The following scheme is to be used: 

Rating : A. Most helpful B. Helpful C* Somewhat helpful D* Not very 
helpful B. Least helpful 

Level of Training : A. College B. In-service C. Extension D. Institute 

E, Personal experience 
NOTE: To the person filling in this questionnaire, we will simply list the question 
and designate after it whether we desire a rating or an indication of the source 
which applies to the rating. 

48« Professional Education courses have contributed to my feeling of adequacy in a 
tvay I describe as: (rating) 

49« These professional courses were obtained through the following manner: (level) 
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SECTION I 

For questions 1-60 use YELLOW-banded Porta-Punch Card. In case a question does 
not apply to you, your school, your situation, skip that question and skip that 
line on the porta-punch card. 

1. What is your sex? 

A. Male B. Female 

2. What is your approximate age? - (Skip if not applicable) 
A. 20-25 B. 26-30 C. 31-35 D. 36-40 E. 41-45 

3. What is your approximate age? - (Skip if not applicable) 
A. 46-50 B. 51-55 C. 56-60 D. 61-65 E. 66-70 

4. Indicate your approximate age at the time you began teaching. 
A. 20-25 B. 26-30 C. 31-35 D. 36-40 E. 41-45 

5. Indicate your approximate age at the time you began teaching. 
A. 46-50 B. 51-55 C. 56-60 D. 61-65 E. 66-70 

6. Indicate the type of degree(s) you now have. 

A. Master's Degree or beyond B. B.S.E, C. B.S, D. B.A. E. No degree 

7. How many additional hours of credit have you earned beyond the highest degree 
listed in Item 6? 

A. 0-6 B. 7-12 C. 13-21 D. 22-28 E. 29 and above 

8. Indicate your age when you received your first degree. 
A. 20's B. 30's C. 40's D. 50's E. 60's 

9. Indicate the number of years since you received your last degree. 
A. 0-5 B. 6-iO C. 11-15 D. 16-20 E. More than 20 

10. Indicate the number of years since you did additional course work - for a 
salary increment, for certification improvement, for up-dating information, 
etc. 

A. Presently enrolled (1 year) B. 2 years C. 3 years D. 4 years 
E. 5 or more years 

11. Indicate the item which represents your years of teaching experience. 
A. 0-5 B. 6-10 C. 11-15 D. 16-20 E. More than 20 

12. Indicate the type of ccrtificate(s) you now hold. 

A. Life Certificate 

B. 2-year Academic Contract Certificate 

C. Substitute Certificate 

D. 1 - 3-year Examination Certificate 

E . Other 
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13* Indicate the area(s) in tvhich you now hold certification, 

A» General/Conprehensive Science B* Biology C« Chemistry D. Physics 
B* Ho science area 

************************* 

In my college science courses I have approximately the follmving number'^of hours: 

Questions 14 through 18 » Key: A. 0»S B, 6<»10 C. 11..1S 0. 16»20 

B, More than 20, 

14, General Education Science 
15 • Biology 

16. Barth Science 

17, Chemistry 
18 • Physics 

************************* 

Questions 19 through 21 Key: A. rtostly laboratory B. % laboratory 
C« h laboratory D, Occasional laboratory B, No laboratory 

19« In my college general education science courses (eog.y Man and the Scientific 
World) we had the folloxving kinds of laboratory experiences: 

20« In my college content science courses (e.g.» biology, earth science, chemistry, 
physics) we had the following kinds of laboratory experiences: 

21. In my college professional education science courses (e.g.. Methods, Student 
Teaching) we had the following kinds of laboratory experiences: 

************************* 

a2« In my college curriculum courses the following amount of time was devoted to 
science materials v^ich could be taught at the secondary level: 
A, 80% B, 60% €• 40% 0. 20% E, Less than 20% 

************************ * 

Questions 23 through 25 - Key: A, "Cookbook" B, Highly conventional 

C, A mixture of conventional and inquiry D, Itostly inquiry <open*.ended) 
£• Other 

t 

23. In my college general education science courses (e.g., Man and the Scientific 
V/orld) I would describe my laboratory experiences as: 

24* In my college content science courses (e.g., biology, earth science, chemistry, 
physics) I would describe my laboratory experiences as: 

25. In my college professional education courses (e.g., rtethods, Student Teaching) 
I ivould describe my laboratory experiences as: 

************************* 
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26* Zodlcate the subjects you now teach «> grades 7 » 9s (Junior High School) 

A, Barth Science B. Biologicai Science C» Physical Science D* General 
Science £« Other 

27. Indicate the subjects you now teach - grades 9 « 12t (Senior High School) 
A. General Science B. Biology C* Chemistry D. Physics £• Other 

************************* 

Items 28 through 37. Please use the following key to indicate your knowledge 
about each of these innovative programs (new science curricula)* 
Xeyi A* Thorough B. Good Co Fair D. Little B* No* 

28. Biological Science Curriculum Study (BSCS) Green Version 

29. " " ** " " - Yellow Version 

30. " •* " " ^ Blue Version 

31. " .^low^leamers Version 

32. •* " H H II ^ Biological Inquiry-Advanced Version 

33. Harvard Project Physics (HPP) , 

34. Chemical Education Materials (CHEM) 

35. Chemical Bonds Approach (C8A) 

36* Introductory Physical Science (IPS) 

37. Intermediate Science Curriculum Study (ISCS) 

************************* 

38* V/here did you obtain yfeur information about the innovative science carricttla? 

A. V/orkshop(s) --(local or college campus) 

B« Institute(s) ~ ini»service, summer » or academic year 

C. Regular course work (college campus not workshop or institute) 

D« Extension class(e8) 

B. Personal Sttuiy 

39. What is your general reaction to these innovative science curricula? 
A. Favorable B, Neutral C. Unfavorable 

40. From which of these innovative science curricula are you receiving literature 
currently? 

A. IPS B. BSCS C. CHEM D. HPP B. Other 

41. Would you be willing to participate in an innovative science program (workshop, 
institute, college campus, extension)? 

A, Yes B. No 

(If answer is "no" skip questions 42-45) 
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42. \«iat type of additional education would you prefer for a study of innovative 
science programs? 

A. Uorkshop » local in evening 

B« Vtorkshop » local on Saturday 

C* V/orkshop » 2 or 3 weeks local 

D« V/orkshop «• campus Saturdays only 

B* VIorkshop - campus 2 or 3 weeks summer 

43. VJhat type of additional education would you prefer for a study of innovative 
science programs-? 

A. Institutes « in-service local 

B. Institutes - summer college campus 4.J4. 4. \ 

C. Regular course work (college campus not worlcshop or institute; 

D. Extension classCes) 

E. Personal study 

44. Specify your preference(s) of innovative programs to be covered by additional 
study - as indicated in items 42 and 43. ~ 

A. Biological Science Curriculum Study (BSCS) *» Green Version 

g ti n ti tt tt « Yellow Version 

II n ti II If w Blue Version 

n M II •» m Slow learners Version 

ti tt ti tt It . Biological Inquiry-Advanced Ver 

45. Specify your preference(s) of innovative programs to be covered by additional 
study - as indicated in items 42 and 43. 

A. Harvard Project Physics (HPP) 

B. Chemical Education Materials (CHEM) 

C. Chemical Bonds Approach (C8A) 
Introductory Physical Science (IPS) 

B. Intermediate Science Curriculum Study (ISCS) 

46. If innovative curriculum is being used in your classroom indicate which one(s). 
Biological innovative programs: 

A. BSCS « Green version 

B. BSCS at Yellow version 

C. BSCS « Blue version 

0. BSCS » Slow learners version 

£• BSCS - Biological Inquiry - Advanced version 

If innovative curriculum is being used in your classroom indicate which one(s). 
Physical Science innovative programs: 



C. 
D. 
fi. 



A. HPP 

B. CHEI4 

C. CBA 

D. IPS 



fi. ISCS 

48. Type of teaching in Which you are involved. ~ ^, r^u 

A. Individual B. Team Teaching C. Modified Team-Teaching D. Other 

A9. Are you teaching science by the "inquiry" (open-ended laboratory) method? 
A* Yes B. No C. Partially 
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so. What type of textbook are you nm-; using in your science classes? 
A. .A standard science textbook 
B« An innovative science textbook 

C. A combination of several books 

D. No textbook being used 

B* Textbook/materials produced by self and/or teachers of sane school system 

51* If an innovative science program is being used in your classroom, please indicate 
vrtiich one. 

Biolog ical- innovat ive programs ; 
A. BSCS » Green version 
B« BSCS m Yellotf version 

C. BSCS m Blue version 

D. BSCS « Slow learners version 

fi. BSCS - Biological Inquiry « advanced version 

52. If an innovative science program is being used in your classroomi please indicate 
which one. 

Physical Science innovative programs: 



A. HPP 
Bo CHEIl 

C. CBA 

D. IPS 

B. ISCS 



53. If one of the innovative science programs is being used in your school, please 
indicate to what extent. 

A. One period per week 

B. 2«i3 periods per week 
C 4«>5 periods per week 

0. Variable number of periods per week 
B« No time per tfeek 

54. vmat is the approximate length of each of the above periods? (See No. 53) 
A. 15 minutes B. 20 minutes C. 25 minutes D. 30 minutes E. IJIore 
than 30 minutes 

55. How much time do you devote to science laboratories on a weekly basis? 
A. 1 period B. a»3 periods 0. 4-5 periods D. Variable B. No 



Items 56 - 59. Be objective and fair in rating yourself to teach the follov/ing 
secondary school sciences. 

Key: A. Superior B. Excellent C. Average D. Pair B. Not qualified 
to teach this subject 

56. General Science (e.g., Geology, including ancient plants and animals; stars and 

planets; weather; Biology, including present day plants, animals and their ecology; 
Chemistry, including reactions and atomic energy; and Physics, including machines, 
magnetism and electJficity* sound and light). 



***********-«******♦****** 
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S7« Biology (d.g»i biospheres; organism sinilaxtity and diversity; population 

dynamics; energy exchange^ movement and coordination; continuity; behavior*) 

58« Chemistry (e.g^ reactions » bonding, phases, atomic structure, periodic table, 

carbon compounds, halogens, transition elements, biochemistry, energy exchange)* 

59* Physics (e.g., heat, optics, mechanics, magnetism and electricity, sound, 
atomic structure, light*) 

************************* 

60* How deeply are you committed to the concept that all educated people must be- 
scientifically literate? 

A* Totally B. Partially C. Not D. Indifferent to the Idea B. Oppose 
the idea 
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TBACHBR QUESTIDNNAIRB - SBOONDARY 
SECTION II. 

For questions 1 •< 37 use R£Dr*banded PortcuPunch Cardo In case a question does not 
apply to you, your school « your situation, skip that question and sUip that line on 
the porta^punch card* 

Items 1 through 37 deal with the teacher's feeling of adequacy and competence in the- 
classroom. In teaching there is a strong relationship betiveen the perceptual organi* 
ration of the person and his effectiveness as a teacher. 

************************* 

In the follovfing txventy items (1-20) please rate yourself objectively and fairly 
according to the follox«ing key: 

A. Superior B» Excellent C. Average D« Fair E» Poor 
In a general frame of reference what do you tend to emphasize in your teaching: 
1* An internal rather than an external frame of reference? 
2» Concern v;ith people rather than things? 

3« Concern i?ith perceptual meanings rather than facts and events? 

4. An immediate rather than an historical viet^ of causes of behavior? 
As a teacher do you tend to perceive other people and their behavior ass 

5. Able rtither than unable? 

6« Friendly rather than unfriendly? 

7* Worthy rather than unworthy? 

8« Internally rather than externally motivated? 

9« Dependable rather than undependable? 
10« Helpful rather than hindering? 
As a teacher do you tend to perceive yourself as: 

11. 'Ith people rather than apart from people? 

12. Able rather than unable? 

13« Dependable rather than undependable? 

14. Worthy rather than unworthy? 

15. Wanted rather than unwanted? 
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As a teacher do you tend to perceive your teaching task, your teaching assignment, as: 

16* Freeing rather than controlling? 

t7o Larger rather than smaller? 

18» Revealing rather than concealing? 

19. Involved rather tnan uninvolved? 

20« Encouraging process rather than achieving goals? 

************************* 

Items 21 through 31 deal with self -evaluation by use of qualities that are usually 
associated v/ith the science teaching profession. An individual who is mature-and tvho 
approaches this with objectivity and fairness can do an excellent job of self»evaluation 
Use the following key to evaluate yourself: 

iCey: A. Superior B. Excellent Co Average D, Pair E. Pocr 

21. Personal appearance: Evidence of propriety and good taste, neatness, cleanliness, 

«Qd general attractiveness « 

22. Poise: Ease and naturalness, carriage, and self possession. 

23. Tact and courtesy: Ability and willingness to say and do vrfiat is best in given 

circumstances, and evidence of good breeding and habitual 
consideratione 

24. Adaptability: Ability and willingness to conform properly and readily to the 

demands of nev; social situations, cooperativenessa 

25. Leadership: Ability to v/in the confidence of others and to stimulate them to 

activity, 

26. Intellect: Understanding of science subject matter, alertness, and acumen, 

27. Scholarship: Relative mastery of the science subject matter as compared with 

others in your group, also breadth of intellectual interests^ 

28. Industry: V/illingness to spend the necessary time in laboratory preparation, 

earnestness of purpose, and ability to turn out work, 

29. Efficiency: Ability to organize science programs without sacrificing other 

teaching responsibilities^ 

30. Sense of responsibility: Ability to recognize obligations and willingness to 

assume them; relative maturity, dependability, and 
seriousness of purpose, 

•» 

31. Promise: This is a general estimate of your success in the field of your 

specialization or grade level* 

************************* 
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32. I feel that my administrator's attitude tw/ard my science program iss 

A. Supportive and enthusiastically cooperative 

B. Supportive and highly cooperative 

C. Moderately supportive and cooperative 
0. Indifferent toward science 

fi. Opposes sciance 

33. I have never asked my principal or other administrator to allow me to try an 
innovative science program. 

A. True B. ialse 

34. I am currently teaching an innovative science course and I began this project 
with the following administrative support: 

A. lly administrator insisted that I follow this route 

B. My administrator strongly advised that I follow this route 

C. Wy administrator "went along with me" . , ^ , 4.ui .*..«»r«m 

D. riy admxristrator reluctently allowed me to participate in this new program 

************************* 

Items 35 and 36. --The average annual expenditure allowed my science classes during the 
past three years - 
Key: 

A* Leas than $SOoOO 

B. $51,00 to $100.00 

C. $101.00 to $150,00 

D. $151.00 to $200.00 

E. In excess of $200.00 

35. For science equipment was approximately: 

36. For science supplies, expendable items, was approximately: 

************************* 

37. I feel that the community which is served by my school system supports science 
in the following manner: 

A. Supportive and enthusiastically cooperative 

B. Supportive and highly cooperative. 

C. rtoderately supportive and cooperative. 

D. Indifferent toi/ard science. 
B. Opposes science. 
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TEACHBR^S INTBRVIBW IN-DBPTO 

SECTION I: Please use Yellcw*>banded porta«-punch card* In ease a question does not 
apply to you I your school i*Tour situation^ skip that question and skip that line on 
the porta«ipunch cardc 

I. Position: A. Teacher B. Department Head C. Supervisor Coordinator 

» 

2t Indicate the type o1: degree(s) you now have* 

A. Master's degree or beyond B» B.S.B. C. B.S D. B^Ao £• No degree 

3. Indicate major area of concentration at the college level r 
A» Chemistry B. Physics €• Biology B« Agriculture 

4. Indicate major area of concentration at the college level: 

A. General Science Be Geology C. Elementary Do Secondary £• Other 

5« I am certified in: 

A. Chemi<^try B» Physics C« Biology D« Agriculture 

6« I am certified in: 

A. General Science B« Geology C. Elementary D. Secondary £• Other 

7« I have attended summer institutes in science the following number of times: 
A. 0 Bo 1 C. 2 Do 3 £• More than 3 

So I have attended summer workshops in science education: 
A. 0 Be 1 C« 2 Do 3 £• More than 3 

9e To what extent do you think that your colle;ge education prepared you for your 
present teaching position? 

A. Excellently Be Very well C/ Adequately Oe Poorly Bo Not at all 

Please evaluate the following items (10 through 41) for: (a) their contribution 
toward your feelings of adequacy in your present position; and (b) indicate through 
what type of instruction you received education in each areao The following scheme 
is to be used: 

Rating : A« Most helpful B. Helpful C. Somewhat helpful Do Not very 

helpful B. Not helpful 
Type of Education : Ae Regular course work Be Extension C* Institute 
*~ De Workshop Be Personal study 

lOe Professional Education courses: (rating) 

lie " " (type of education) 

12e Science content courses: (rating) 

13e " " (type of education) 

14e Philosophy of science: (rating) 

15 • " " " (type of education) 

16e History of science: (rating) 

17e " (type of education) 
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18. Development of lab experiencest (rating) WPk 
!«• " " t (type of education) 

20» Use of lab equipment: (rating) *C 
21. ; (type of education) 

22* Use of lab experiencest (rating) 

23. i (type of education) 

24. Use of instructional materials: (rating) 

25. " : (type of education) 

26. Use of Educational TV: (rating) 

27. " ••: (type of education) 

28. Purchase of materials and. equipment: (rating) 

29. : (type of education) 

30. Planning and organizing for classes: (rating) 

31. *• " " : (type of education) 

32. Planning and organizing for labs: (rating) 

33. " »• : (type of education) 

34. Specific education in modern curricula Ce.g<»» BSCS, CUM^ HPP,. etc.): (rating) 

35. " - (typcL of educatio 

36. Internship in subject area: (rating) 

37. " : (type of education) 

38. Scientific literature: (rating) 

39. " : (type of education) 

40. Use of A-V equipment: (rating) 

41. : (type of education) 

itititltitltitific'k'k'k'klt'k'k'klt'k'k'k**** 

Use the following Key to indicate your normal usage of the following instructional 
materials* 

Key: A. Daily B. Weekly C, Occasionally D. Seldom E« Never 

42. Textbooks 

43. Workbooks 
44« Lab manuals 

45. Programmed materials 53. Pilntstrip Projector 

46. - Educational TV 54. Micropro jector 

47. Films - silent and sound 55. Demonstration equipment (teacher) 
48« -Slides (e.gc, 35 mm) 56. Laboratory equipment (student) 

49. Transparencies (e.g. 8x10) 57. Library resource material 

50. Overhead Projector 58. Government/Industrial material 

51. Opaque Projector 59. Consultants/Resource Persons 

52. Sound Projector 60. Field trips 

*****ic*ie'k*i(i(ititititi(itititi(i(i(i(i(-k 
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TEAai£R«S INTERVIEW IN-DEPTH 
SBCTZDN lit Please use Red^^banded porta punch card* ^i/" 

How would you rate your school library with respect to the following types of science 
literature? 

Key: Ae Excellent B« Good Co Fair D« Poor E, None 
1« Periodicals 
^o Books 

3m Reference Books 
4. Career information 
5a Government pamphlets 
6« Industrial pamphlets 

it^ieitieifiricic^it'kitieitieifififieifieieifie 

To what extent are the following items/personnel available for your use/help? 
Key: A« Alx^ays B« Usually C« Occasionally 0« Rarely £« Not 

7. Tape recorders 

8% Film projectors 

9. Slide pfojectors 

lOn Overhead projectors 

11« Opaque projectors 

12 • Mic ropro jector 

13% TV sets for educational/closed circuit TV * 

14« Machines for programmed instruction 

15. Duplicating equipment 

16* Photocopying equipment 

17* Equipment for making audio-visual aids (e^g*^ 8x10 transparencies) 

18 # Audio-visual center 

19 » Audio- visual library 

20, Laboratory equipment 

21 • Laboratory supplies 
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22. Student lab assistant(s) 



^^^^ 



23. Student A-V assistantCs) 



24<, Professional iUV Staff 



************************* 



In your opinion, bow mucb time are you permitted for the following activities? 
Key: A. Adequate B* Limited C. Insufficient No 

25 • Classes 

26, Class preparations 

27* Laboratories 

28* Laboratory preparation 

29. Science project work 

30. Wbrking with individual students 

31. Research 

32. Reading in your field 

33. Professional/open period 



If you were to design a curriculum for the preparation of secondary school science 
teachers, how would you rate each of the following items for inclusion in that cur- 
riculum? 

Key: A. Absolutely necessary Desirable C* Acceptable D. Of no value 

34* Philosophy of science 
35 • History of science 
36« General science survey 

37. Major in subject areas (science) 

38. Courses in recent curricula (BSCS^ etc.) 

39. Preparation and use of audio-visual materials 

40. Preparation and use of lab materials 
41 • Design of lab experiences 

42. Curriculum and organization 

43. Materials and methods for the classroom/lab 
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44* Internship (student teaching) in teaching ^^tf" 

45 « History of education 

46« Philosophy of education 

47« Educational psychology 

48. Social foundations of education 

49* Human growth and development 

SO* Study of modern secondary school 

51. Bconomic geography 

52* Design of new science facilities 

S3* Methods for purchase of materials 

54* Design of programs for atypical stude*'its 

SS* Preparation of programmed materials 

S6« Demonstration techniques 

■klt-kltltltitltit'kltititltitititititititltititlt 
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ADMIN ISTRATIVB QUBSTIDNNAIRB 

If a question does not apply to you, your school, your situation leave line on card blar 

!• Indicate the afea(s) in which you now hold certificate. 

A« Elementary B. Junior High C. Secondary D. None B. Administrator 

2. Indicate the type of degree(s) you now have. 

A* Master's Degree or beyond B. B.S.E. C. B.S. D. B.A. E. No degree 

3. How many additional semester hours of credit have you earned beyond your highest 
degree as indicated in item 2. 

A. 0-6 B. 7-12 C. 13-21 D. 22-28 E. 29 and above 

4. Indicate the item ^nhich represents your years of teaching experience. 
A. 0-5 B. 6-10 C. 11-15 Do 16-20 E. More than 20 

5. Indicate the number of years since you received your first degree. 
A. 0-5 B. 6-10 C. 11-15 D. 16-20 E. More than 20 

6. Indicate the number of years since you received your last degree. 
A. 0-5 B. 6-10 C. 11-15 D, 16-20 E, More than 20 

7. Indicate the number of years since you did additional course work - for a salary 
increment, for certification improvement, for up-dating information. 

A. Presently enrolled (1 year) B. 2 years C. 3 years D. 4 years 
E. 5 or more years 

8. What is your approximate age? 

A. 20-25 B. 26-30 C. 31-35 D. 36-40 E. 41-45 

9. Vftiat is your approximate age? 

A. 46-50 B. 51-55 C. 56-60 D. 61-65 E. 66-70 



10. What is your sex? 

A. Male B. Female 

11. For which of the new science programs listed below do you currently receive 
literature? 

Biological innovative programs: 

A. BSCS - Green version 

B. BSCS - Yellow version 

C. BSCS - Blue version 

D. BSCS - Slow learners version 

£• BSCS - Biological Inquiry - advanced version 

12. For which of the following new science programs (listed below) do you currently 
receive literature? 

Physical Science innovative programs: 

A. HPP 

B. a{£M 

C. CBA 

E. IPS 
E. ISCS 
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13* What is your reaction to these new science programs? 

A. Favorable B. Neutral C. Unfavorable 

14* If an innovatibe science program is being used in your schools* please indicate 
which one of the biological innovative programso 
A«, BSCS ~ Green version 

B. BSCS ~ Yellow version 

C. BSCS « Blue version 

0* BSCS «- Slow learners version 

£• BSCS - Biological Inquiry - advanced version 

15, If an innovative science program is being used in your school i please indicate 
which one«of the physcial science innovative programs* 

A. HPP 

B. cam 

C« CBA 

D. IPS 

Ea ISCS 

16, In your school is science being taught as a separate subject or in combination 
with other subjects: 

A. As a separate subject (departmentalized) 

B. With other subjects (self-contained classroom) 

17, If one of the innovative science programs is being used in your school, please 
indicate to what extent. 

A. One period per week 

Be Two periods per week 

'C Three periods per week 

D. Four periods per week 

E. Five periods per week 

18, If one of the innovative science programs is being used in your school, please 
indicate to vAiat extent. 

A, 1 period per week B, 2-3 periods per week C, 4-5 periods per week 
D. Variable number of periods per week E, No time per week 

19, What is the approximate length of each of the above periods? (See No. 18) 

A. 15 minutes B. 20 minutes C. 25 minutes 30 minutes E. More than 

30 minutes 

20, How much time do you- devote to science laboratories on a weekly basis? 
A, 1 period B, 2-3 periods C. 4-f periods D. Variable E. No 

21, I feel that the community which is served by my school system supports science 
in the following manner: 

A, Supportive and enthusiastically cooperative. 
B* Supportive and highly cooperative. 

C. Moderately supportive and cooperative. 

D. Indifferent toward science. 

E. Opposes science. 
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In my college curriculum I have approximately the following number of hours: 
Key J A. 0-5 B. 6-10 C. 11- rS D. 16-20 B. More than 20 

22. General science education 
23* Chemistry 
24» Physics 

2S« Earth Science (astronomy, geology, petrology, etc.) 
26, Biology (zoology, botany, bacteriology, ecology, etc.) 

**** ********************** 

27« In my college science courses I would describe my laboratory experiences as: 
A, "Cookbook" B. Highly conventional D. A mixture of conventional and 
inquiry D, Mostly inquiry (open-ended) 

28. I have never requested my teachers to change to one of the new innovative types 
of teaching science, 

A, True B, False 

29. I have requested of my principal administrator permission to use innovative 
techniques and the administrative response was: 

A* I aon t believe in it 

B« V'3 da.i'fc have time for this type of teaching 

Cm Ic costs too much 

D. I will see about it later 

fi« Refusal 

30. My school is currently using one or more innovative science courses and I gave 
this/these projects the following administrative support: 

A. Insisi:ed that the teacher follow this route 

B. Strongly advised that my teacher follow this route 

C. 'I'^ent along with it" 

D. Reluctently allowed the teacher to participate in this new program 

31. The average expenditure allowed per class for Science Equipment during the past 
three years is approximately: 

A. Less than $50.00 

B. $51.00 to $100.00 

C. $101.00 to $150.00 

D. $151.00 to $200,00 

E. In excess of $200.00 

32. The average expenditure allowed per class for Science Supplies during the past 

three years is approximately: 

A. Less than $50.00 

B. $51.00 to $100.00 

C. $101.00 to $150.00 
Do $151.00 to $200.00 
E. In excess of $200.00 
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Questions 33 through 35 • Key: A. Mostly laboratory B. ^ laboratory 
C. h laboratory D. Occasional laboratory E. No laboratory 

33. In my coll< «;e general education science courses (e.g., Man and the Scientific 
V/orld) we haU the following kinds of laboratory experiences: 

34, In my college content science courses (e.g.* biology, earth science, chemistry^ 
physics) we had the following kinds of laboratory experiences: 

35, In my college professional education science courses (e.g.) Methods, Student 
Teaching) we had the following kinds of laboratory experiences: 

******* * * **************** 

Questions 36 through 38 - Key: A. "Cookbook" B. Highly conventional C. A mix- 
ture of conventional and inquiry D. Mostly inquiry (open-ended) 

36. In my college general education science courses (e.g., Man and the Scientific 
Vtorld) I would describe my laboratory experiences as: 

37a In my college content science courses (e.g., biology, earth science, chemistry, 
physics) I would describe my laboratory experiences ass 

38. In my college professional education courses (e.g.. Methods, Student Teaching) 
I would describe my laboratory experiences as: 

************************* 

39« Indicate the subjects you now teach or have taught in grades 7 •> 9s (Junior High 
School) 

A. Earth Science B. Biological Science C. Physical Science D, General 
Science £. Other 

40. Indicate the subjects you now teach or have taught in grades 9-12: (Senior 
High School) 

A. General Science B. Biology C. Chemistry D. Physics E. Other 

41. Where did you obtain your information about the innovative science curricula? 

A. v;orkshop(s) >- local or college campus) 

B. Institute(b) - in-service, summer, or academic year 

C. Regular course work (college campus not workshop or institute) 
0« Extension class(es) 

£« Personal study 

42. What is your general reaction to these innovative science curricula? 
A. Favorable B. Neutral C. Unfavorable 

43. From which of these innovative science curricula are you receiving literature 
currently: 

A. IPS B. BSCS C. DHEM D. HPP E. Other 
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44. Ifliat type of additional education would you prefer for a study of innovative 
science programs: 

A. Workshop * local in evening 
B* Workshop - local on Saturday 
C* Vforkshop - 2 or 3 week local 

0* Vforkshop - campus Saturdays only 

E« Workshop - campus 2 or 3 weeks stjmmer 

45. What type of additional education would you prefer for a study of innovative 
science prcgraas? 

A* Institutes »• in-service local 

B. Institutes - summer college campus 

C. Regular course work (college campus not workshop or institute) 

D. Extension cJlaeoes 

E. Personal study 

46. Specify your preferenceCs) of innovative programs to be covered by additional 
study as indicated in items 44 and 45: 

A. Biological Science Curriculum Study (BSCS) - Green Version 

" - Yellow Version 

•« - Blue Version 

0* »» " « Slow Learners Version 

tt M II tl II . Biological Inquiry ^Advanced 

Version 



47, Specify your pre£erence(s) of innovative programs to be covered by additional 
study as indicated in items 44 and 45: 

A. Harvard Project Physics (HPP) 

B« Chemical Education Materials (CHBM) 

C« Chemical Bonds Approach (CBA) 

D. Introductory Physical Science (IPS) 

£• Intermediate Science Curriculum Study (ICIS) 

48, Type of teaching in which your school is involved, 

A. Individual B, Team Teaching C, Modified Team Teaching D, Other 

49, Are you teaching science by the "Inquiry" (open-ended laboratory) method? 
A, Yes B, No C, Partially 

50, To what extent do you think that his college training prepared your average 
teacher to teach science? 

A, Very well B. Adequately Co Poorly D, Not at all 
************************* 



Please evaluate the following items for their contribution toward the feelings of 
adequacy of your teachers and indicate at what level they received training in each 
area. The following scheme is to be used: 

Rating : A, ftost helpful B, Helpful C. Somewhat helpful D, Not very 
helpful 

Type of Education : A, Regular classes B, In-service C. Extension D, Work- 

^^^^ institute E, Personal experience 

Note: To the person filling in this questionnaire, we will simply list the question 
and designate after it whether we desire a rati^^ or an indication of the 
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source which applies to the rating. 

51« Professional education courses have contributed to my feeling of adequacy in a 
way I describe as: (rating) 

52* These professional education courses were obtained through the following manner 
(type of education) 



